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TIMBER STAND LOCATION 
The stand is  located on the Beaverhead National Forest  in the 
Horse Prairie Division of the Dil lon Ranger District ,  T.8S. ,  R.15W.,  
Sections 35 and 36,  at  a latitude of 45°05'30" and a longitude of  
113°23'45".  The stand occupies 17 acres in Compartment 25,  Subcompart-
ment 4,  Stand 01 in the R-l  Data Base System. 






Access is currently provided by a primitive road built in 1962. 
However, due to the excessive grade, the road is unsuitable for logging 
traffic. Transportation planning for the East Selway Timber Sale will 
provide logging access to the stand area in the fall of 1985. Mills 
are located in Dillon, 55 miles; Salmon, 51 miles; and Darby 79 miles. 
Stand 25-4-01 is clearly differentiated from surrounding stands 
by its age, structure, and past management practices. Boundaries to 
the immediate north, east, and south are composed of dwindling old-
growth lodgepole pine stands. These stands were high-graded in the 
mid-sixties for prime post and poles. A clearcut forms the western 
boundary. This area has been cut in small patch post and pole sales 
over the last five years. Natural regeneration of lodgepole pine is 
occurring. The tallest trees approach two feet in height. Further 
south there is a definite change in physiographic site characteristics 
and vegetative cover. (See Figure 1 and air photos.) 
MANAGEMENT OBJECTIVES 
The management objectives for stand 25-4-QI have been taken from 
the Beaverhead National Forest Plan signed 2/15/78. The plan contains 
seven planning units and fifty-two management unit sections with 
allocation to one or more of the 23 management options. Stand 25-4-01 
lies within the West Big Hole Planning Unit, Management Unit IJ 
(Bloody Dick), Subunit 3B. The values and activities for which this 
subunit will be managed are: 
1. Provide sustained yield of wood fiber 
2. Provide present level of livestock forage 
3. Provide wildlife habitat 
4. Provide dispersed recreational opportunities 
The primary management option applied is timber management. 
Stands will be managed in an even-aged structure. Livestock grazing 
and big game wildlife management are secondary options. The objectives 
for these options are to maintain current levels of grazing and reten­
tion of wildlife habitat respectively. 
To ensure management in accordance with the RPA program, the 
regional and local plans, the forest coordinating requirements, 
policies and regulations, the following management objectives for 
stand 25-4-01 have been defined: 
1. Emphasize a sustained yield of wood fiber production consis­
tent with the productivity of the forest site. 
2. Manage soils to maintain or improve productivity and mini­
mize erosion. 
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3. Water quality will be maintained or improved in accordance 
with State and Federal standards. 
4. Use integrated pest management strategies to minimize losses 
and provide protection of the forest from pests, animals, 
wind and fire. 
5. Maintain present levels of livestock forage. 
6. Manage the forest in a manner that is sensitive to economic 
efficiency. 
7. Provide adequate down materials and standing snags for 
wildlife habitat. 
8. Follow the guidelines for the visual quality objective of 
modification. 
9. Provide present levels of dispersed recreational opportuni­
ties. 
THE PHYSICAL SITE 
Physiography 
The stand area is east of the the Continental Divide, in the 
foothills of the Beaverhead Range. It is located at the southern end 
of the Big Hole Basin. The stand lies on a gently sloping, west-
facing ridge between an unnamed intermittent creek and Camp Creek. 
These creeks are west-flowing tributaries to Bloody Dick Creek, which 
is located approximately one mile west of the stand (see Figure One 
and aerial photos). 
Elevation of the stand varies from 7680 to 7800 feet, west to 
east respectively. Slopes are slightly convex and have a fairly 
constant grade of 14%. 
CIimate 
The climate of the area is continental and exhibits great seasonal 
variation in temperature and precipitation. The winters are long and 
cold while the sumners are short and cool. Temperatures range from 
-50° to 100°F with a mean July temperature of 59°F. The prevailing 
winds are from the southwest. 
The nearest snow data site is located approximately five airmiles 
to the northwest of the stand area. The elevation at the site is 7600 
feet (compared to an average of 7700 feet in stand 25-4-01). Average 
precipitation for the Bloody Dick Station from 1979-82 is 28 inches 
(See Appendix A.) 
Precipitation is unevenly distributed throughout the year. 
Sixty-three percent of the annual precipitation falls as snow from 
October to April and supplies the major portion of soil water used for 
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early summer growth. Snow measurements taken from 1948-82 averaged 43 
inches on March 1 and 49 inches on April 1. Seasonal snow pack can 
accumulate as early as mid-October and can last until the end of June. 
The remaining 37% of the annual precipitation falls between May and 
September as rain. June, July, and August precipitation averaged 4.6 
inches over a four-year period from 1979-82 (see Appendix A). 
The average length of the freeze-free season (based on temperatures 
of 32°F) is 30 days. Approximate dates of the first and last frosts 
are August 8-13 and July 9-19 respectively (Caprio 1965). However, 
any area having a freeze-free season at, or less than, 30 days can 
experience freezing temperatures at any time of the year. Unseasonal 
temperatures have their greatest effect on most plants during sensi­
tive stages of plant growth. However, lodgepole pine is well adapted 
to a wide range of temperatures (Satterlund 1975) and exhibits a high 
tolerance to growing season frosts (Lotan and Perry 1983). 
The stand is on a hillside several hundred feet above the valley 
floor and is well drained of cold air. 
Soils 
The Beaverhead National Forest lies south of the region occupied 
by the Continental Ice Sheet during the Wisconsin Glacial Age, and has 
been influenced only by local mountain glaciers. Consequently soils 
are youthful and weakly developed. They contain 40-60% coarse frag­
ments throughout the soil profile. Stand 25-4-01 lies on a 48A land 
type, which is defined as a slightly convex, moderately frost churned 
sideslope. Dominant soils, described under the Land Type Character­
istics (Poff 1977) are moderately deep, well-drained loams and fine 
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sandy loams with clay-loam subsoils. 
Parent materials are white to pink quartzites and quartzitic 
sandstones. Soils were examined in one pit in the stand area. At 
this location the soils are sandy-skeletal, silicious Typic Cryochrept. 
(A detailed soil profile description can be found in Appendix B.) 
These soils are mainly light colored, freely drained Inceptisols 
characteristic of mid to high latitudes. Cryochrept implies a cryic 
temperature regime, which is a mean soil temperature greater than 0 C 
but less than 8°C. Cold temperatures at this site limit the biologi­
cal activity in the soil, and perhaps, the productivity of the site. 
Textural class is loamy sand to coarse sand throughout the soil profile. 
The site is well-drained to somewhat excessively drained. Effective 
rooting depth is approximately four feet. 
Management considerations and constraints with regard to these 
soils are: 
1. Soil is moderately erodible and has potential for some 
compaction during times of saturation (See Appendix B). 
Short term root inhibition lasting 5-10 years can be expected 
on skid trails and landings. 
2. Planting is possible but would be difficult due to stoniness. 
3. The soils low fertility, poor physical characteristics and 
cold temperatures make intensive management practices unec­
onomical (See Appendix B). 
4. Forest management should encourage the building of organic 
reserves in the soil. Decayed wood, as both a physical and 
chemical component of soil, appears to be an important 
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factor in stand development and productivity (Jurgensen et 
al. 1979). Specific contributions made by wood to forested 
ecosystems will be discussed further under Productivity 
Potential. 
5. Displacement of the soil surface should be kept to a minimum. 
The organic layer holds soil moisture and reduces the soil 
evaporation rate. On lodgepole pine sites, this layer is 
especially important to protect the soils' limited moisture 
reserve (Carter 1978). 
Geology 
Southwestern Montana is a region where different segments of the 
fold and thrust belt come together and overlap. Thrusting controls 
the distribution of rock types in the area. White to pink quartzites 
and quartzitic sandstones of the Lemhi Group are exposed throughout 
the stand area (see Appendix C). They are composed of sand and silt 
size grains of quartz, feldspar and rock fragments that were metamor-
phized during the thrusting and regional stress. These rocks, tec­
hnically displaced in the Medicine Lodge Thrust Plate, were origi­
nally deposited in Precambrian and Paleozoic geosynclines in central 
and western Idaho. Movement east (perhaps as far as 160 km) on the 
thrust occurred in late Cretaceous and Pal eocene time (Ruppel 1978). 
The mountain ranges were later uplifted after thrusting. These ranges 
were glaciated during the Pleistocene. Although the stand area is 
outside any terminal moraines, it was influenced by glaciation. 
Periglacial outwash and other deposits occur in the area (Alden 1953). 
Soils have been developing in place since the end of the Pleistocene 
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(roughly 10,000 years) and are relatively stable. 
The Medicine Lodge Thrust System contains many high-angle reverse 
faults which exhibit both vertical and lateral movement. Two of the 
faults are located about H mile southwest of the stand. 
Slope Hydrology 
No surface concentration of water was found within the stand. 
The relatively flat to slightly convex slope configuration and high 
infiltration rate of the soil indicate good subsurface water flow. 
Habitat Type 
Vegetation in stand 25-4-01 could reflect the disturbance from 
logging that has influenced this site. Therefore, the habitat type 
was determined in the stand and compared to the adjacent, mature, 
parent stand for confirmation. The habitat type was found to be Abies 
lasiocarpa/Vaccinium scoparium, Vaccinium scoparium phase. The 
ABLA/VASC type is extensive where there is high elevation terrain and 
unfavorable climate to its potential competitors. It is the most 
common habitat type on the drier uplands east of the Continental 
Divide and occurs mostly on well-drained soils between 7,000 and 8,500 
feet. 
The area is dominated by serai Pinus contorta. Occasional 
Pseudotsuga menziesii and Pinus a!bicaul is seedlings were found. 
Although Pseudotsuga menziessi is a common serai dominant in the lower 
subalpine forest, on the ABLA/VASC habitat type, VASC phase, it is 
considered an accidental (Pfister et al. 1977). Pseudostuqa menziesii 
appears frost stunted in nearby stands. However, the species occurs 
with enough frequency to indicate that this habitat type is not 
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beyond, but approaching, its upper cold limits. In terms of timber 
management, species conversion on this site to Pseudostuqa menziesii 
is not recommended. 
Although no Abies lasiocarpa seedlings were found in stand 
25-4-01, its presence in adjacent stands demonstrates that it is the 
indicated climax. This site appears to be near the species' lower 
altitudinal (drought) limits where this tree is not particularly 
plentiful or vigorous (Pfister et al. 1977). 
For a discussion of this habitat types productivity potential, 
see Productivity Potential. 
Fuel Loading 
The downed woody fuel data was not collected in this stand 
because significant amounts of debris were not present to warrant an 
inventory. Downed woody fuel was estimated using the photo series for 
quantifying forest residues (Mackay 1983). This guide is designed for 
use by Forest land managers on the east side National Forests. Fuel 
loading was estimated at approximately 2 tons/acre. Fuel is unburned 
or partially burned slash in the .25 to 3 inch diameter class. The 
light fuel load in stand 25-4-01 can be explained by the stand's 
history. Decomposed organic matter and undecomposed litter amount to 
2 cm each on the soil surface (Appendix B, Soils). Analysis by Brown 
and See (1981) suggested that this site is deficient in downed woody 
material. A balance between beneficial uses and detrimental influen­
ces is desirable. This balance was found to be between 10 to 15 
tons/acre of downed woody material greater than 6 inches in diameter. 
(Harvey et al., 1981) Managers should consider maintaining favorable 
microbial populations for long-term site quality, nutrient cycling, 
ectomycorrhizal activity, wildlife habitat, and wildfire hazard when 
setting future target amounts of woody material to be left on this 
site. 
Fire Hazard 
Fischer and Clayton (1983) group the ABLA/VASC habitat type into 
Fire Group Seven; cool habitat types usually dominated by lodgepole 
pine. When compared to the other series, Pfister et al. (1977) showed 
much longer fire-free intervals in the Abies lasiocarpa series. This 
is attributed to high altitudes with relatively short fire seasons. 
However, fire i-s apparently more frequent and less intense in the 
drier phases (such as ABLA/VASC) of the Abies lasiocarpa series. For 
a discussion of fire history and interval, see Timber Stand History 
and Development. 
Live fuels may be a problem in Group Seven fire groups. The 
primary consideration is the occurrence of dense patches or entire 
stands of young lodgepole pine with intermingled crowns and lower 
branches extending down to the surface fuels (Fischer and Clayton 
1983). Muraro (1971) also describes fire hazard in young lodgepole 
pine stands, especially dense ones, as most hazardous. These charac­
teristics describe stand 25-4-01 with the exception of surface fuels. 
Ground fuel quantities are light and will not contribute to the 
potential fire hazard associated with the live fuels. 
THE FOREST COMMUNITY 
The Timber Stand 
This is a relatively pure, overly dense, regenerated stand of 
lodgepole pine. 
Stand 25-4-01 was inventoried in July of 1982 for the purpose of . 
establishing growth study permanent plots. All measurements were 
taken according to the Region One Field Instructions for Stand 
Examination and Forest Inventory (USDA 1982A). 
1. Stand Structure and Composition 
The stand tables from STANDTAB, Option 1 are presented in 
Appendix D. A summary stand table showing stocking by tree 
status, species and diameter class is shown below. 
TABLE 1 
Live trees per acre by tree status, species, and diameter 
SP/DBH Growing Stock 
Class Desired Acceptable Excess Cull Total Live 
LP 
0.0 - .9 








0.0 - .9 20 20 
WBP 
0.0 - 9 20 30 50 
TOTAL 470 2300 2710 30 5510 
A description of what constitutes desired, acceptable, and excess 
growing stock can be found in Appendix L. 
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Figure 2 presents the diameter distribution 
Figure 2 
Live trees per acre by diameter class 
tj I !h!: M 
O-.l 2.0-2.1 
Diameter Class 
Quadratic Mean Diameter for the stand is .5 inches. 
2. Ages range from 2-16 years. Average age for the 0.0 - .9 
diameter class is 10 years. Average age for the 1.0 - 2.9 
diameter class is 13.4 years. Average age for the stand is 
12.3 years. 
3. Stocking 
A summary of stand density indices and an accompanying stand 
statistics is presented in Table 2. 
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TABLE 2 
Stand Density Indices and Stand Statistics 
Coefficient 
Standard Standard Sampling of 
Parameter Mean Deviation Error Error Percent Variation 
Tree Number 5510 2310 746.61 14% 43% 
Basal Area 6.42 5.75 1.82 28% 90% 
Note: The stand is too small to acrue any cubic or board foot volume. 
Stand 25-4-01 is characterized by variation in the number of 
trees per 1/300 acre fixed plot. Plot sheets show a range in the 
number of trees from 2 to 46. These variations in stocking are pro­
bably associated with such factors as differences in fire intensity, 
seedbed condition, slash disposal methods and available seed supply 
(Alexander 1974). 
Variation in heights between trees of the same age is being 
expressed throughout the stand area. 
Height growth has been found to be highly heritable (Lotan and 
Perry 1983). Preliminary results in British Columbia found that 
lodgepole pine exhibits substantial tree-to-tree variation in height. 
Third year height heritabilities were high: 0.51 and 0.23 at two 
widely separated nurseries (Critchfield 1980). In a study using mass 
selection of lodgepole pine, Rehfeldt (1980) found big differences in 
mean height between selected and nonselected trees. Even though 
heritabilities cannot be estimated without progeny tests, he feels 
there is little doubt that substantial genetic gains can be made from 
mass selection in lodgepole pine. 
According to the Forest Genetics program for the Northern Region 
(USDA Forest Service 1973) the productivity potentials at culmination 
of mean annual increment on the Beaverhead National Forest (71% pro­
ductivity Class V, 50-84 cu. ft./acre/year and 29% productivity class 
VI, 20-49 cu. ft./acre/year) are not high enough to warrant planting 
genetically improved stock. However, this may change in the next 
70-80 years. Resistant strains of lodgepole pine to various insects 
and diseases may be developed that will permit planting of improved 
stock. 
Understory Vegetation 
Understory vegetation is relatively sparse on this site due to a 
short growing season and limited moisture during the growing season. 
Undergrowth is dominated by low-shrub patches of Vaccinium scoparium. 
Vaccinium spp. and Pinus contorta share a unique relationship in that 
they both thrive in cool, moist sites on infertile, granitic soils 
(Lotan and Perry 1983). Additional species in the shrub component 
include Shepherdia canadensis, and, to a lesser extent, Spirea 
betulifolia. Calamaqrostis rubescens is well represented (greater 
than 5% canopy coverage as defined by Pfister, et. al. 1977). Forbs 
were absent from the site. 
These same species, though not as prolific, are found in the 
understories of adjacent, mature uncut forest. Disturbance to the 
soil surface during logging in stand 25-4-01 was not significant 
enough to change the post-harvest species composition. Regrowth of 
these species after the disturbance was from surviving rhizomes 
beneath the soil surface (McLean 1969; Lyon and Stickney 1976). 
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Vegetation is interspersed with bare mineral soil. Ground 
coverage is approximately 60%. Due to these low levels of vegetation 
on the site, competition does not appear to be significant. 
Insects, Disease and Damaging Agents 
Insects 
The lodgepole pine terminal weevil, Pissodes terminal is Hopping, 
is distributed throughout the stand. An overall examination of the 
stand found good evidence of weevil activity in the form of plainly 
visible stubs filled with frass and bearing identifiable exit holes. 
The terminal weevil larve were also found in the cambium of dissected 
leaders. Sample leaders sent to the Insect and Disease Laboratory for 
identification supported this evidence. 
Fading leaders and noticeable top killing indicate current weevil 
activity. The result of the killing back of the leader is the crook 
or fork which almost inevitability results (Stevens and Knopf 1974). 
The timber value is also materially affected; lumber sawed from 
infected trees shows large knots and crooked boards (Brace 1971). 
Plot sheets show that approximately 60 trees per acre were infected in 
1982. This degree of infestation can be considered light (McGregor 
1984). 
Observations by Stevens and Knopf (1974) show that attacks become 
fewer after the trees grow out of the sapling stage. They found that 
most damaged trees had been infested when they were from 5-20 feet 
tall. From a timber management standpoint, light weevil impact would 
not appear to be detrimental. Crooks have been found to straighten 
out and are hardly recognizable by the time trees grow to six inches 
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DBH (Stevens and Knopf 1974). However, repeated attacks produce 
multiple leaders and can reduce the odds for recovery (Stark and Wood 
1964). 
Previous studies in the white pine weevil, Pissodes strobi Peck, 
indicate that control of the injury by silvicultural measures will, in 
the long run, prove to be the cheapest and most effective means of 
minimizing weevil damage (Graham 1926, Peirson 1922, USDA 1943). One 
silvicultural method, recommended by Stevens and Knopf (1974), is to 
thin the trees after they reach 20 feet in height; most of the damaged 
trees can be removed leaving straight butt logs to form the final 
crop. 
No other damaging levels of insects were observed in the stand. 
However, one insect that has the potential to cause problems as the 
stand develops is the mountain pine beetle (Dendroctonus ponderosae 
Hopkins). 
The Beaverhead National Forest is presently experiencing an 
epidemic. The outbreak was first reported in 1970 on the Madison 
District. Populations are also building up in high risk stands in the 
Tobacco Root Mountains on the Sheridan District. Roe and Amman (1970) 
define high risk stands as overmature trees with large diameters at 
low to middle elevation. 
Mountain pine beetle epidemics have occurred throughout the stand 
in the past. The last major destructive outbreak was first reported 
in 1911 and reached epidemic proportions in 1932 (Evenden 1944). 
Surrounding stands sustained heavy losses. Evenden and Gibson (1940) 
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reported losses of 84% of trees nine inches DBH and greater in the Big 
Hole Basin. 
Currently, the potential mountain pine beetle infestation is nil 
in stand 25-4-01 because of the absence of trees with large diameters 
and thick phloems. Although the stand is not now susceptible to 
mountain pine beetle we need to consider tree, stand, and site charac­
teristics that will effect and encourage beetle populations as the 
stand matures. 
During the course of an infestation, large diameter trees are 
usually infested and killed first. Cole and Airman (1980) found a 
positive correlation between diameter and phloem thickness. Beetles 
were unable to maintain brood production in thin-barked trees. 
Cole (1973) found that habitat type was an important variable in 
explaining variance of phloem thickness (MPB infestation is more 
frequent on sites providing the best growth of lodgepole pine). 
Mortality of lodgepole pine from mountain pine beetle was strongly 
related to habitat type (Cole and Amman 1980). Roe and Amman (1970) 
studied three habitat types in Wyoming and Idaho and found that the 
ABLA/VASC type contained the least beetle activity. 
The effects of elevation are important when considering beetle 
behavior within and among habitat types. Mountain pine beetle brood 
production and adult survival are low above 8,000 feet, where up to 
two years are required for the beetle to complete its life cycle (Cole 
and Amman 1980). 
McGregor (1978) found that the Abies Lasiocarpa/Vaccinium 
Scoparium habitat type, at approximately 8,000 feet elevation, lost 
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only 25% of the lodgepole pine basal area greater than eight inches 
DBH, while other habitat types lost 40%. 
In another study by Gibson (1943) on the Beaverhead National 
Forest, the sample strip, highest in elevation and in the subalpine-
fir Englemann spruce vegetational zone, showed the fewest beetle-
killed trees. 
Since beetles kill the largest diameter trees in a stand, many 
authors (Cole 1973, W. Cole 1978, and Cole and Amman 1980) have con­
cluded that the vigorous, large-diameter stands are the most suscep­
tible. Cole and Amnan (1980) suggested that diameter and phloem 
thickness, through stocking control, can be held to distributions that 
are not particularly favorable to mountain pine beetle epidemics. 
Cole (1973) projected stand growth for lodgepole pine at various 
densities. Me found that stocking control done between ages 15-25, to 
a spacing of 10x10 resulted in culmination of mean annual cubic volume 
increment, on medium to good sites, at about age 80 with an average 
stand diameter of 10 inches. 
Management strategies discussed by M. Cole (1978) suggested that 
maintaining stands so trees grow no larger than 10 inches dbh would 
restrict brood productions at a level below that needed for beetle 
epidemics in most stands. 
However, Berryman (1976) found that epidemics appear to be asso­
ciated with stands that are unhealthy or of low vigor rather than 
those with large diameters. As trees come under stress, vigor declines, 
causing a fairly rapid decline in resistance while phloem thickness 
20 
declines more slowly. Eventually-a critical threshold is reached 
where resistance is low but phloem is still thick enough for an 
epidemic to occur (Berryman 1982). 
Silvicultural practices seem to offer the most promise for 
reducing damage. The absence of large beetle outbreaks in thinned 
stands indicate that beetle caused mortality can be lessened by 
thinning. Periodic thinning can maintain healthy stands by removing 
diseased or weakened trees (Berryman 1982). 
Disease 
Lodgepole pine dwarf mistletoe (Arceuthobium americanum) is 
infecting stand 25-4-01 along its northwest boundary. The source of 
the infection is the overstory of the adjacent uncut stand. A pri­
mitive road, approximately ten feet wide, separates this stand from 
the regenerated stand. 
The rate of spread of dwarf mistletoe from mature lodgepole pine 
stands into adjacent regeneration has been studied. The effective 
range of seed dispersal of Arceuthobium americanum was found to be 22 
feet (Hawksworth 1958). Beyond this point, the infection progresses 
from seed originating in the reproduction. Lateral spread within a 
stand is dependent upon stand density, structure, and composition. 
Hawksworth (1958) found lateral spread in 33 burned over lodgepole 
pine stands in Colorado and Wyoming to be about two feet a year. 
The observed maximum distance of dwarf mistletoe invasion into 
stand 25-4-01 was approximately eight feet in 1982. .Fruiting bodies 
of A. americanum were found on the branches and, to a lesser extent, 
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on the stems of lodgepole pine saplings. The number of incipient 
infections along this edge should also be considered. Visual signs of 
dwarf mistletoe infestation takes from 2-5 years to develop (Hawksworth 
1978A). The number of trees in this early stage of infection is 
impossible to determine, but is something managers should be aware of 
when carrying out control measures. 
A starting point for improving forest land productivity is to 
capture those losses to diseases such as mistletoe. Growth impact 
data are available from several studies. Estimated stand volumes in 
Alberta were reduced 18-22% by mistletoe infection (Baranyay and 
Safrayik 1970). Growth impact data from lodgepole pine stands in 
Colorado and Wyoming showed 1.5 times greater gross merchantible 
volume in uninfected stands as compared to infected stands (Hawksworth 
1958). These figures will differ depending on the intensity of 
infection, site, and stand characteristics. 
Absence of adequate resistance of the host necessitates that we 
manage our relatively susceptible hosts by procedures in the presence 
of the pathogen (Roth 1978A). Limitation of lateral spread and growth 
loss reduction within infected stands appear to be the primary control 
objectives. 
Mistletoe control procedures applicable to pure stands are 
limited primarily to tree spacing and tree removal (Roth 1978B). A 
cleaning involves removal of all visibly infected trees in a stand, 
usually in conjunction with a thinning operation. Present evidence 
suggests that thinning in infested stands can increase volume incre­
ment, provided infection is not too heavy (Hawksworth 1978B). 
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The degree of infestation in the stand is the best criteria to 
decide whether a cleaning is practical. Infection is too heavy to 
attempt cleaning when greater than 40% of the trees are affected 
(Hawksworth 1978B). 
It is apparent that complete eradication is not feasible in stand 
25-4-01. A reduction of the mistletoe to a reasonable level is all 
that can be expected. 
Western gall rust, Peridermum harknessii, was found on two trees 
during collection of permanent growth plot data. These were recorded 
as light branch infections. Western gall rust has no known alternate 
host and spreads from pine to pine (Ziller 1974). 
Removal of infected trees during thinning operations and inter­
mediate cuts is the only practical way to reduce damage (USDA 1981). 
Other Damaging Agents 
Just under six percent of the trees recorded on the plot sheets 
showed evidence of minor but noticeable mechanical damage in the form 
of slight crooks. The damaged trees were all 1-3 feet tall. The most 
probable cause of this damage is snow. 
Fisheries 
Stand 25-4-01 is located about 1/4 mile from Camp Creek to the 
south and about one mile from Bloody Dick Creek to the west. These 
creeks were inventoried by the Montana Department of Fish, Wildlife 
and Parks procedure for classifying Montana streams (see Appendix F). 
Each stream reach was placed in a value class system which ranges 
from one to six. One is the highest value fishery resource based on a 
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point system that evaluates the habitat, species present and sport 
fishery potential. Bloody Dick Creek was assigned a fishery resource 
value class of two because of the sport fishery potential. The fish 
observed were brook, cutthroat, and rainbow trout. Camp Creek was 
assigned a value class of four because of the small size of the 
tributary. It is limited in the numbers of fish and habitat it can 
provide. Brook and cutthroat trout were observed. Both creeks are 
used for spawning and rearing. 
Animals 
Domestic 
Stand 25-4-01 is in the East Creek Pasture of the East Selway 
Allotment. The stand area is presently providing transitory range 
(timber harvest units in early successionial stages). However, it 
receives very little use by cattle. Primary range is located about 
one mile southwest on gentle terraine. 
Transitory forest'range is temporary, becoming less productive 
for forage as the trees return. Transitory range lasts for an average 
of 20 years; perhaps longer at higher elevations (Willard et al. 
1983). 
Wildlife 
The stand area provides summer/fall habitat for elk and mule deer 
and yearlong habitat for black bear. In the late fall, elk and deer 
migrate through the area to winter ranges approximately 10-15 miles 
south of Camp Creek. 
A printout of species utilizing dead and down material can be 
found in Appendix E. It shows that 45% of the species occurring in or 
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near this stand use dead and down material for either feeding, repro­
duction or both. Because of the present scarcity of downed woody 
material and the complete lack of snags, the stand is not, at this 
time, a favorable habitat for these species. 
The primary wildlife concerns in this area are: 
1) Maintenance of adequate elk effective cover. 
2) The provision of adequate dead and down material for wildlife. 
3) Snag recruitment. 
TIMBER STAND HISTORY AND DEVELOPMENT 
Establishment 
Stand 25-4-01 was established by natural regeneration from ser­
otinous cones following removal of the parent stand. Seedbed prepara­
tion was limited to the disturbance associated with logging and slash 
disposal. Logging began in 1960 and continued through 1964. The 
initial harvesting method was the selective removal of post and pole 
material followed by small patch clearcuts. Green posts and poles, to 
a three inch top, were the principal products. Slash was lopped and 
scattered. Then, in 1965, it was tractor piled into four windrows and 
burned. Utilization and piling removed nearly all the potential 
downed woody material on the site. 
This stand had poor regeneration in the first five years. Many 
individual factors or combinations probably contributed to this 
situation. Selective logging of serotinous-coned lodgepole pine may 
be one possibility. Because of shade cast by residual trees, radiant 
heat reaching the soil surface may not have been sufficient to open 
the cones (Lotan and Perry 1983). The regeneration picture is addi­
tionally clouded by the delayed piling and burning and perhaps, 
subsequent loss of seedlings established prior to 1965. 
Fill-in is occurring from non-serotinous cones on lodgepole pine 
reproduction approximately seven years old and older. Serotiny is not 
expected to be expressed until trees are from 30-60 years old (Lotan 
and Perry 1983). 
Cultural Treatments 
District records nor observations indicate that the stand has 
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received any cultural treatments since it was established. However, 
the adjacent northwestern stand boundary was treated. Approximately 
ten mistletoe-infested lodgepole pine were girdled to check the 
spread of mistletoe into stand 25-4-01. 
Disturbance 
No major disturbances have had an influence on stand 25-4-01 
other than those insect and disease problems already mentioned. 
However, fire was responsible for the establishment and development of 
the parent stand. The fire history of the area has also significantly 
influenced the composition and structure of the surrounding stands. 
Mean fire intervals have been calculated in various studies. The 
mean fire interval is an estimate of the average number of years 
between fires occurring within an area from 1735-1900. The mean fire 
interval for a comparable site, near the Continental Divide, on the 
Bitterroot National Forest was 27 years (Arno & Peterson 1983). 
Fire was more frequent (generally at mean intervals of 25 to 50 
years), and less intense in areas having dry summers (Arno 1980). 
Evidence of past fires exists throughout the area in the form of 
charcoal, both on the surface and in the soil. The last major fire 
occurred in the stand area approximately 200 years ago. The lack of 
partially burned snags or wood pieces indicate that it was a stand-
replacing fire. 
Successional Status 
Lodgepole pine exists as a dominant and perhaps a persistent 
serai species in the cool, dry habitats of southwestern Montana 
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(Pffster et al. 1977). The almost exclusive dominance of lodgepole 
pine in this region is attributed to fire. Fire acts as an agent that 
perpetuates lodgepole pine and interrupts succession to climax species. 
Succession is particularly slow at high elevations in Montana 
(Tackle 1961). Pure stands of 200 year old lodgepole pine are common 
throughout this part of the country. Stands start breaking up at 
150-200 years. 
There is not enough evidence to accurately predict the future 
composition of the stand. Shade-tolerant associates are found only as 
scattered individuals, but not in sufficient quantities nor vigor to 
rapidly replace lodgepole pine. Without major disturbances, lodgepole 
pine will probably maintain this dominant position over other tree 
species for a century or two. Additional study and field experimen­
tation are needed to better define the ecological relationship of 
lodgepole pine to this environment. 
A clearcut has brought the present stand back to the seedling/ 
sapling stage of secondary succession. A low-shrub dominated under-
story shares this site with lodgepole pine. Spatial sequences on 
adjacent sites suggests that these species will continue to maintain a 
quasi-stationary state for the next several hundred years. 
Leaching of nutrients and low moisture reserves in the. soil also 
help account for the poor prospects for successional replacement of 
lodgepole pine by other tree species. Lotan and Perry (1983) reported 
that lodgepole pine stands may have evolved to maintain a low soil 




Probable Development Without Treatment 
Assuming no fires or other disturbances, the lodgepole pine will 
compete more strongly for moisture and nutrients and diameter growth 
will slow. At this high level of stocking and particularly with 
increasing age, growth will stagnate to the point where usuable wood 
production will be seriously reduced or even precluded, and the chance 
for future control of growth through management will be lost (Cole 
1975). 
The effect of stand density on height growth has also been docu­
mented. Alexander et al. (1967) discovered that dominant stand 
heights were reduced on all sites as crown competition factor (CCF) 
increased above 125. CCF compares total growing space available to a 
group of trees with the sum of projections onto the horizontal of 
average crown areas of open-grown trees having the same diameters at 
breast height (Brickell 1975). Mitchell et al. (1983) found that tree 
vigor also declined with increasing CCF. 
Insects and disease will continue to adversely effect the growth 
potential of the stand. Spread of dwarf mistletoe will be relatively 
slow but consistently progressive throughout the stand. Mortality of 
young, stem-infected lodgepole pine will probably occur. The lodge­
pole pine terminal weevil will attack terminal leaders and cause 
reduced height growth until the trees grow out of the susceptible 
height (.5-20') range. Western gall rust will spread from pine to pine 
and intensify as the stand grows older. The galls grow larger from 
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year to year, producing new crops of spore blisters each spring, until 
they have girdled and killed the branch they grew on. Western gall 
rust affects the form, lumber content, and growth rates, and can kill 
individual trees (Ziller 1974). Mountain pine beetle will not be a 
problem; the high level of stand density will keep diameters below 
susceptible size. 
Mortality appears to depend upon initial stocking and although, 
heavy mortality may occur even at advanced ages, dense stands tend to 
remain dense regardless of site quality (Smithers 1961). Lodgepole 
pine does not thin well naturally (Johnstone 1975). 
This stand will grow into an essentially pure, even-aged stand of 
posts and poles. Douglas-fir and whitebark pine will occur as scat­
tered individuals. Basile and Jensen (1971) studied understory 
vegetation potential on lodgepole pine clearcuts in Montana. They 
found peak forage production occurred at about 11 years after clear-
cutting. Grasses peaked at about 13 years, while shrubs increased 
over a 17 year period. 
Quanitative Projection 
The stand examination data for stand 25-4-01 were processed by 
the Prognosis Model, version 4.2 - Eastern Montana. A base run, 
projecting 5,510 trees per acre, without treatment resulted in 7,958 
merchantable board beet per acre and 234 square feet of basal area per 
area at stand age 104 years. 
For comparison, another base run using the LPMIST growth simula­
tion model was used to project stand 25-4-01. The modeling concept 
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used in this program regards the whole stand as the primary model 
unit, characterized by average values. The equation upon which the 
growth and yield simulations are based are given in the program 
listing in the appendix of Myers, et al. (1971). The LPMIST simula­
tion resulted in 5,200 merchantable board feet per acre and 189 square 
feet of basal area per acre at stand age 110 years. 
The simulated data 1s compared below to actual stand data from 
post and pole stands in adjacent compartments and similar habitat 
types. Given District experience and stand examination data from 
these post and pole stands, the simulated results did not seem reasonable. 
TABLE 3 
TPA Age BA/Acre BFV/Acre 
LPMIST 1566 110 289 5200 
Prognosis 4.2 1696 104 234 7958 
Stand 25-3-30 5320 121 112 2595 
Stand 21-8-11 3349 70 135 938 
Stand 21-9-6 5355 (Approx. 71 161 2367 
3,000 
1.0" DBH & up) 
Summary statistics for LPMIST and Prognosis baseruns can be found 
in Appendix G. 
Even though it is difficult to determine the initial stocking of 
the post and pole stands, the amount of down and standing dead indi­
cate that mortality is overestimated in the growth simulation models. 
Walk through and stand examination data show that down dead material 
is light and standing dead ranges from 0-1200 trees per acre in the 
post and pole stands. The greatest number of standing dead trees 
occurred on a plot with a total density of 8,100 trees per acre. Fuel 
31 
inventory data shows that the down dead material, less than 3.0" dbh, 
range from .3 to 1.4 tons per acre throughout the post and pole 
stands. Down material will remain evident for approximately 50 years. 
The prognosis model version 4.2 did not accurately predict the 
future development of stand 25-4-01 for the following reasons: 
1. Crown competition factor (CCF) was underestimated for small 
trees at the beginning of the projection period. Prognosis 
calculated a CCF of 11 at stand age 14. Underestimating CCF 
leads to an overestimate of diameter growth (for trees 7.0 
inches dbh). CCF for this stand should be 30. 
2. If quadratic mean diameter is overestimated then mortality 
is probably overestimated also (diameter is imbedded in the 
mortality function). 
3. In version 4.2 BAMAX has more effect on mortality and less 
effect on diameter growth than it should have on stagnating 
or overstocked lodgepole pine stands. 
4. BAMAX for this particular habitat type is too high. Stand 
tables for LPP stands on the Beaverhead show a basal area 
maximum of 190. 
5. Prognosis version 4.2 is less responsive than it should be 
to the effects of stand density (Milner and McQuillan 1983). 
District experience and stand records show that LPMIST also 
overestimates mortality in dense lodgepole stands but not to the 
degree of the prognosis model. 
SITE PRODUCTIVITY POTENTIAL 
Soil Productivity Potential 
Soils affect the basic condition of the site and its ultimate 
productive capacity. Adequate quantities of woody residue and other 
soil organic matter sources, are critical to optimal forest growth 
(Harvey, Jurgensen and Larsen 1979). Nitrogen fixation, decay rate, 
and ectomycorrhizal activity indicate these materials should be con­
sidered an important functional part of forest soils, particularily on 
drought-prone sites (Harvey, Larsen and Jurgensen 1979). 
Decayed wood is a major site of nitrogen fixation (Harvey, 
Jurgensen and Larsen 1980). Release or mineralization of nutrients 
from organic material by soil micro-organisms supplies a large portion 
of the nutrients required for tree growth (Jurgensen, et al. 1980). 
Organic matter satisfies both the energy and carbon requirements of 
micro-organisms. The end products of decay are carbon dioxide, water, 
and a stable complex of phenolic components derived from lignin 
portions of woody plants. Decaying organic matter influences the soil 
structure and function, and acts as a nutrient source (Larsen, Harvey 
and Jurgensen 1980). 
The most important effect of decayed wood on site quality seems 
to be in its moisture holding capacity and its ability to buffer 
changes in temperature, moisture, and possibly PH (Jurgensen, Larsen 
and Harvey 1980). Micro-organisms can become dormant or die if the 
threshhold values for temperature and moisture are exceeded. 
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There is also a dependence on soil organic reserves for the 
ability of a given soil to support abundant ectomycorrhizal associa­
tions. The high relative moisture and low relative PH value for 
decayed wood makes it a desirable substrate for supporting ectomy­
corrhizal activity during the drier periods of the growing season 
(Harvey, Larsen and Jurgensen 1979). Presence of the ectomycorrhizal 
association is important to the ability of the tree to extract water, 
nitrogen and phosphate from infertile soils (Harvey, Jurgensen and 
Larsen 1979). 
Because stand 25-4-01 is low in woody residue and has slower 
decay rates, one or more rotations may be required to build up this 
soil. Presently, it is too low in organic matter to support the 
growth potential of this site. It will be important to protect the 
integrity of the organic accumulations that have occurred by limiting 
the disturbance to the upper soil levels. 
Mineral Potential 
The Medicine Lodge thrust system has localized both intrusive 
activity and mineralization. This explains the distribution of 
scattered stocks and mineral deposits in east-central and central 
Idaho. It also suggests that more widespread mineral deposits, and 
enhanced prospecting possibilities, may exist in the region north of 
the Snake River Plain, beyond the Big Hole Basin, and perhaps even 
further north into the trust faulted rocks of the Sapphire Tectonic 
Block (Ruppel 1978). 
There are presently no mining claims located anywhere within the 
area. Although no mineral occurrences have been reported, the geologic 
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environment is favorable for a variety of mineral deposits. The area 
has a low to moderate mineral potential. The oil and gas potential is 
moderate (Appendix C). 
Water 
The average annual runoff from stand 25-4-01 is approximately 
6.91 inches/acre or .56 acre feet/acre. This runoff can be compared 
to that from a mature stand, 5.76 inches/acre or .48 acre feet/acre, 
or from a clearcut, 7.68 inches/acre or .64 acre feet/acre (Appendix 
H). This increase could be expected in a longer flow period for the 
unnamed intermittent stream. The stand's aspect and increase in solar 
radiation will cause an earlier snow melt thus precluding an increase 
in peak flows. 
Another concern which should be addressed when considering a 
site's potential to produce water is the quality of water being pro­
duced. The sediment delivery index for the site, .01, is insignifi­
cant (Appendix H). Any treatments carried out in stand 25-4-01 should 
not degrade the water quality in Camp Creek or Bloody Dick Creek. 
Forage Potential 
Lodgepole pine clearcuts do not provide good range, primarily 
because of the low palatability of both the residual and invading 
species (Terwilliger 1964). 
Basile and Jensen (1971) studied grazing potential on lodgepole 
pine clearcuts in Montana east of the Continental Divide. They found 
that peak production of 800-1000 pounds of forage occurs approximately 
11 years after clearcutting. 
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Understory production in the lodgepole pine type is low under 
high-density stands and in closed-canopy stands. The Forest Range 
Environmental Study (USDA 1972) data showed 288 pounds/acre of herbage 
under lodgepole pine, and 152 acres/AUM (animal-unit-month). 
Forage production values have not been determined specifically 
for stand 25-4-01, but based on average forage values of similar 
vegetation elsewhere, Jim Christensen (Appendix I) estimated that this 
stand is producing approximately 300 pounds/acre. Calamagrostis 
rubescens (pinegrass) is the primary understory forage species. It is 
readily acceptable by cattle in late spring, and totally unacceptable 
by mid-August. Cattle rarely venture into the stand area in late 
spring, therefore,, pinegrass is seldom completely utilized. 
Wildlife 
The area provides summer/fall habitat for elk and mule deer. The 
maintenance of the existing high quality big game and other wildlife 
habitat is dependent upon the retention of adequate elk security 
cover, within the overall area. 
Since the existing cover/forage ratio for the analysis area is 
53% cover : 47? noncover (Appendix E). The cover potential of stand 
25-4-01 is not critical. However, the effectiveness of this cover is 
important. Elk effective cover is a function of the percent of hiding 
cover in an area as modified by the density of open roads (USDA 1982B). 
The environmental assessment for the East Selway Timber Sale evaluated 
the effects of roads on security cover. It was found that the roads 
would cause a fairly significant overall reduction of elk security 
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cover. If the new roads are closed, adequate security zones will be 
maintained within the sale area. 
Unlike westside Forests, lodgepole clearcuts do not provide a 
significant amount of forage for big game animals. Sagebrush/grass 
parks and meadows provide the majority of forage areas for elk and • 
deer on the eastside. Clearcutting this stand did not produce the 
kind or quantity of desirable forage species. Lee and Pfister (1978) 
rate the forage/use value for Shepherdia canadensis, Vaccinium 
scoparium, and Calamaqrostis albescens as fair to low. 
Better foraging areas are located north and south of stand 
25-4-01 in sagebrush/grass parks, meadows, and along ecotone boundaries. 
Since the stand, now contains very little down woody material and 
no snags, its potential to provide habitat for small mammals, raptors, 
and snag dwellers could be improved by leaving larger sized down woody 
material and recruiting and maintaining snags overtime. Douglas-fir 
is preferred over lodgepole pine as snag habitat because of its larger 
dbh capacity (Appendix E). 
Recreation 
Recreation use occurs in a corridor along Bloody Oick Creek 
(approximately one mile west of stand 25-4-01). According to the 
Beaverhead National Forest Plan, this area is used for picnicking, 
fishing, sightseeing, and snowmobiling. 
The stand does support some forms of active-extractive recreation, 
namely hunting. Stand 25-4-01 and the surrounding area, however, are 
not well suited as a setting for passive-appreciative recreation since 
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there are no especially interesting natural phenomena or developments 
facilitating social interaction. 
Management guidence in the Environment Assessment for the East 
Selway Timber Sale states that newly constructed local roads will be 
closed to mitigate impacts to wildlife security. Current access to 
the stand limits motorized use to four-wheel drives and motorcycles. 
Archaeological Values 
In 1979 a cultural resource inventory was made for the East 
Selway Timber Sale (Appendix J). The archaeological survey found no 
cultural or historical sites in the sale area. 
Aesthetic and Scenic Values 
The Beaverhead National Forest Visual Quality Objective Map 
assigns stand 25-4-01 and the surrounding area a VQO of IB/PR, or 
sensitivity level 1 (the highest), variety class B (common), and 
quality objective of PR (partial retention). A management decision 
later changed the Visual Quality Objective from partial retention to 
modification. 
The topography of the area obscures viewing of stand 25-4-01 
from the Bloody Dick Road. The stand is visible only from the road 
into it. Any treatement in this stand would meet the original Visual 
Quality Objective of Partial Retention. 
Timber 
The potential of a site to produce timber is comnonly assessed by 
habitat type, site index, or volume produced per unit area. Based on 
sampling 20 stands, Pfister et al. (1977) determined that the mean 
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value for the'yield capability of the ABLA/VASC habitat type was 53 
cubic feet per year with 90% of the range between 30 cubic feet and 70 
cubic feet. 
The conventional method of site determination using site index 
cannot be used in stand 25-4-01 because it is too young. Brickell 
(1975) stated that stands must be at least 30 years old but not more 
than 200 years old. 
The future height development of young stands can be estimated on 
the basis of the mean or top height of older stands on the same site. 
However, suitable site trees were difficult to find in the surrounding 
stands with similar topography, aspect, habitat type and soils. The 
majority of the area had been selectively logged, and many of the 
trees not logged, were infested with dwarf mistletoe, suppressed or 
contained some kind of damage. 
According to Alexander (1966) the site index, on 100 year base, for 
lodgepole pine in the stand area is 65. The site index, when converted 
to a 50 year base (Brickell 1970), is 42 with a yield capability of 38 
cubic feet per acre per year. Pfister et al. (1977) found the mean 
site index for the ABLA/VASC habitat type on a 50-year base was 40. 
Cole (1983) gave stand 25-4-01 a site Index of 65 on a 100 year base. 
He determined this value based the dominant height and average age in 
stand 25-4-01 when compared to young tree curves on research plots. 
Authorities differ in their recommendations of which management 
regime for lodgepole pine best meets the objective of fully utilizing 
the timber productivity potential of a site (Myers 1967, Cole 1975, 
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Alexander and Edminster 1980, and Johnstone 1981). However, they all 
agree that the control of stand density offers the greatest opportunity 
for increased productivity through increased growth rates and reduced 
mortality. 
Despite the wide variety of recoranendations, Cole (1975) has 
summarized some conclusions about lodgepole pine thinning effects from 
the literature: 
1. Diameter is generally increased by thinning. An exception 
is in extremely overstocked stands that have lost their 
physiological capability to recover from stagnation. 
Diameter growth is generally greatest at the lowest density 
• of stocking. 
2. Height. Little height growth response can be expected from 
thinning. The exceptions are young-dense stands where 
thinning can preclude height growth depression. 
3. Basal area and cubic volume. In terms of periodic increment, 
basal area and cubic volume growth responses has generally 
been found to be best from heavy thinning in older, larger 
stands and from light thinning in younger, smaller stands. 
4. Mortality. Much of the growth otherwise lost to mortality 
in urmanaged stands is recoverable through thinnings (thinning 
reduces mortality in proportion to the number of stems 
removed). 
Johnstone (1981) found twenty years of age to be an appropriate 
age for precommerical thinning, because most stands will not have 
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deteriorated as a result of stagnation and yet sufficient time will 
have passed during which the trees could express dominance. Initial 
thinning can be delayed until stands are 30 years old if density does 
not greatly exceed 2,000 trees per acre at age 10 (Myers 1967). 
Alexander and Edminster (1980) recommend a minimum initial 
stocking of 1200-1500 stems per acre at age 10-20 years. This density 
ensures that at least 1,000 trees per acre will survive to age 30 
years, without reduction in height or diameter growth. Lodgepole pine 
requires a limited degree of crowding early in the life of the stand 
to achieve maximum height growth (Alexander 1960). Excess trees will 
also provide a margin of safety in case of heavy mortality. The 
number of trees per acre to be left after the second thinning at age 
30-40 years depends on the management objectives. 
Considerable information is available from past thinning studies 
in lodgepole pine to determine the optimum spacing. However, these 
studies differ in their recommendations by varying circumstances of 
the stands and by the management objectives. The minimum and maximum 
stocking at stand age 20-25 years was studied by Cole (1975). He 
found that 300 stems per acre represents the lower limit where total 
cubic volume and merchantible cubic volume start falling off. Stand 
densities considered as incurring irretrievable growth loss due to 
stagnation occur for stands at densities upwards of 4,000 stems per 
acre. For maximum cubic volume growth over a rotation, Cole (1975) 
suggested average spacing in stands beyond 20 years of age and up to 
2,000 trees per acre should be approximately 10 feet and from 4,000 to 
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8,000 trees per acre, spacing appears to be nine feet. Johnstone 
(1981) studied the evidence available to date and found that of the 
thinning intensities studied, a 8% by 8*s thinning of 20 year old 
lodgepole pine will minimize mortality and maximize diameter growth 
with no loss in total stand productivity. 
Traditionally, repeated thinning of lodgepole pine has been 
considered impractical. However, Wikstrom and Wellner (1961) assessed 
the opportunities for thinning in the Northern Rocky Mountains and 
Intermountain regions and concluded that commercial thinning of 
lodgepole pine was both silviculturally desirable and theoretically 
economical. Subsequent thinning of lodgepole pine may prolong diameter 
growth, maintain stand productivity, reduce mortality, and restrict 
taper and branch growth, which normally increase following heavy 
thinning (Johnstone 1982). Very little commercial thinning has been 
done in the lodgepole pine type. Exceptions are corral pole and 
fencepost thinning which are benefitting from steady market growth. 
From a financial standpoint, commercial thinning could only be justi­
fied if a favorable recovery of costs could obtained from the material 
removed by thinning. 
In considering the expected yields of managed lodgepole pine 




Source Initial TPA at Mean Dominant BA/A Scribner 
TPA 100 years d.b.h. Ht. (ft.) Volume 
EMYT 200 137 9.8" 61 72 7.6 MBF 
EMYT 400 250 9.4" 63 121 12.2 MBF 
EMYT 600 374 9.2" 63 172 16.3 MBF 
Myers (1) 366 100 11.8" 57 94 12.1 MBF 
Myers (2) 366 100 11.8" 57 94 13.8 MBF 
Myers (3) 366 100 11.8" 57 94 15.7 MBF 
Dahms Unknown Unknown Unknown 60 165 14.8 MBF 
Lines labeled EMYT from the eastern Montana tables developed by 
Randy Gay. Those labeled Myers are from Cliff Myers, 1967 Research 
Paper RM-26. The numbers attached to Myers' reference denote parti­
cular assumptions used. First, Myers showed no table with only one 
thinning at age 30. I used his table for site index 60 with thinnings 
at 30, 60, and 90 years. I interpolated linearly between 90 and 120 
years to obtain standing volume at age 100. Estimate (1) includes 
sawtimber removed at age 90. Estimate (2) includes merchantable cubic 
volume removed at ages 60 to 90 converted to board feet with a board 
foot/cubic foot ratio of 3.25, which was derived from the EMYT tables. 
Estimate (3) includes all thinning volume removed, converted to 
Scribner board feet. Dahms' yields are for lodgepole pine in eastern 
Oregon. They are taken from a 1964 publication of the PNW Experiment 
Station, PNW-8. Cubic volumes were converted to board feet using the 
ratio from the EMYT. 
In comparison, LPMIST growth projections, for a variety of 
thinning regimes in stand 25-4-01, predicted scribner volumes of 
13,200 to 17,000 board feet per acre and basal areas, of 131-183 
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square feet per acre at approximately stand age 100 years. These 
figures are consistent with the tabulated values above. 
The prognosis growth model, however, did not realistically 
simulate stand growth and response to thinning. The series or yield 
tables produced for different combinations of precommercial thinnings 
projected higher values for the unmanaged rather than the managed 
stand. See Table 5 below. 
TABLE 5 
Prognosis Initial TPA at Mean Scribner 
Model TPA 100 years DBH BA/A Volume 
Unthinned 5510 1696 5.0 234 7958 
1500 798 6.0 155 7755 
Thinned at 1056 590 6.4 131 7896 
stand age 783 449 6.7 109 5703 
20-30 years 603 353 6.9 91 6217 
to a variety 478 282 7.1 77 5293 
of TPA 389 231 7.2 64 4526 
321 191 7.2 55 3816 
LPMIST simulation program provides growth estimates that appear 
reasonable and consistent within the limits of current knowledge, but 
no lodgepole pine stand has been under management for a long period of 
time and simulation extends beyond the limits of the available data 
base. 
SILVICULTURAL OBJECTIVES - TARGET STAND 
The management objectives listed in section II and current litera­
ture were used to develop the following stand attributes or silvicul-
tural objectives. Since the management guidance in the plan on rota­
tion age and size applies to stands just before regeneration harvest, 
stand age and diameter distribution will also be stated in those 
terms. Any intermediate treatment will be assessed based on how well 
it prepares the stand to meet those objectives at regeneration harvest. 
A. Stand Age: Evenaged, 90-120 years. 
B. Diameter Distribution: Minimum average diameter 8.0 inches 
with a normal distribution. 
C. Density: For sawlog material, basal area should be between 
90-170 square feet per acre. The ideal number of trees per 
acre at stand age 20-25 years should range from 600-900. 
D. Growth: Minimum mean annual increment (merchantible cubic 
feet) of 30 cubic feet per acre per year at rotation age. 
E. Species Composition: At least 75% lodgepole pine, up to 25% 
other conifers by basal area. 
F. Stand Condition: Stand should remain generally free of 
mountain pine beetle and the effects of lodgepole pine 
terminal weevil. Dwarf mistletoe infection should be light. 
The majority of infected trees should be confined to a strip 
along the northwest corner of stand 25-4-01. 
G. Fuels: As an objective to satisfy the combined requirements 
of protection, site productivity, and wildlife habitat, fuel 
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loads should range from 10-15 tons per acre, in fuels 
greater than six inches in diameter, after regeneration 
harvest. Average slash height should not exceed 1% feet 
(USDA 1982). 
ALTERNATIVE TREATMENTS 
Three alternative treatments for stand 25-4-01 were considered: 
A. Delay entry until regeneration harvest; B. Perform a cleaning and 
thinning from below at stand age 20 and carry stand to rotation; and 
C. Perform a cleaning and thinning from below at stand age 20 and a 
thinning from below at stand age 40, then carry stand to rotation. 
The outlines of these alternatives are presented below: 
Year Stand Age Activity 
Alternative Treatment A 
2070 Approx. 150 Regeneration harvest: clearcut pile and burn 
the slash, and regenerate naturally from 
serotinous cones. 
Alternative Treatment B 
1990 20 Cleaning and thinning from below: thin to a 
growing stock level (6SL) of 100 or 690 trees 
per acre (8x8 spacing), scatter slash, pile 
and burn slash 50' into stand along road. 
2080 110 Regeneration harvest: clearcut, pile and 
burn the slash, and regenerate naturally from 
serotinous cones. 
Alternative Treatment C 
1990 20 Cleaning and thinning from below: thin to 
890 trees per acre (7x7 spacing), scatter 




2010 40 Thin from below: thin post and poles to 222 
trees per acre (14X14 spacing), lop and 
scatter limbs and tops to reduce fire hazard. 
2090 120 Regeneration harvest: clearcut, pile and 
burn the slash, regenerate naturally. 
ANALYSIS OF ALTERNATIVES 
In order to compare the proposed alternatives each alternative 
will be analyzed in terms of the management objectives. 
Management Objective 1 (refer to Section II): Emphasize a sus­
tained yield of wood fiber production consistent with the productivity 
of the forest site. Stands will be managed in an even-aged structure. 
Alt. A Alt. B Alt. C 
Total cu. ft. vol. at 110 years 2,000 5,400 4,800 
Total bd. ft. vol. at 110 years 3,000 15,600 15,150 
Regeneration harvest method cc cc cc 
Age at CMAI (merch. vol.) 150 110 120 
Management Objective 2: Manage soils to maintain or improve 
productivity and minimize erosion. 
Alt. A Alt. B Alt. C 
Provide adequate quanities of 
woody residue No Yes Yes 
Required entries before 
regeneration harvest None One Two 
Alternative A will not provide any residue over 6.0 inches dbh 
for long-term site productivity. The precommercial entries scheduled 
in Alternatives B and C will not cause any soil disturbance since 
heavy machinery will not be used. The second entry in Alternative C 
has the potential to cause some disturbance in the upper soil levels 
if a tractor is used to skid the post and poles, however, winter 
logging can mitigate this effect. 
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Management Objective 3: Water quality will be maintained or 
improved in accordance with State and Federal standards. 
Runoff increases and sediment delivery indexes for all Alter­
natives are well within allowable bounds. 
Management Objective 4: Prevent or minimize losses from disease 
or insect infestation. 
The stand produced under Alternative A will not be susceptible to 
attack by mountain pine beetle. Alternative C will best meet this 
management objective by maintaining a healthier more vigorous stand 
than Alternative B. 
Thinning is the silvicultural method recommended to remove most 
of the trees damaged by the lodgepole pine terminal weevil'. Alter­
native C prescribes the most desirable treatment because those trees 
missed or attacked after the first thinning could be removed in the 
second thinning. 
Alternatives B and C will generate thinning slash, increasing the 
likelihood of IPS problems. Timing of thinning and slash disposal can 
prevent IPS buildup for all Alternatives. 
Dwarf mistletoe will continue to spread and intensify without 
treatment under Alternative A. Alternatives B and C would keep the 
dwarf mistletoe in check through the removal and girdling of infected 
trees during thinning. 
Management Objective 5: Maintain present levels of livestock 
forage. 
All Alternatives meet this management objective. 
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Management Objective 6: Manage the forest in a manner that is 
sensitive to economic efficiency. 
A net present value was calculated for each Alternative. See 
Appendix K for the Economic Analysis. 
Alt. A Alt. B Alt. C 
NPV $7.31 $111.96 $100.30 
Management Objective 7: Provide adequate down materials and 
standing snags for wildlife habitat. 
The down fuels generated in Alternatives B and C are desirable 
for wildlife habitat providing they are less than 1H feet high. All 
alternatives provide adequate live replacement trees for snag dwellers. 
Management Objective 8: Follow the guidelines for the visual 
quality objective of modification. 
All Alternatives meet the VQO of modification. 
Management Objective 9: Provide present levels of dispersed 
recreational opportunities. 
None of the A1ternatives would curtail existing dispersed recrea­
tion in the area of stand 25-4-01. Alternatives B and C would enhance 
dispersed recreation by generating some slash which would be suitable 
for firewood gathers. 
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TABLE 6 














dia. (inches) >8.0" 4.5* 8.3" 11.6* 
Basal area at 
harvest 90-170 133 170 Appro*. 130 
No. of trees 
after precommercial 
thinning 600-900 690 870 
MAI (merch. cu. ft.) 
at rotation 730 ft3/ac/yr J 33.7 ft3/ac/yr 43.8 ft3/ac/yr 37 ft3/ac/yr 
Species composition 
at harvest 
at least 75% 
up to 25% 
other conifers 
All will meet the target at time 
of regeneration harvest 
Fuel loads 
(tons per acre) 10-15 .3-1.4 
All will meet target after 
regeneration harvest 








! forked tops 
not 
el iminated 
Generally free of crooks 
and forked tops 
! dwarf mistle-
j toe confined 






All will meet target at 
regeneration harvest 
The selected Alternative is C. This treatment is biologically 
sound and meets all the silvicultural objectives as defined by the 
target stand. 
Alternative C also meets the management objectives. Although its 
NPV is less than that of Alternative B, it is still economically 
feasible. Alternative B is slightly more productive in terms of both 
total cubic feet and merchantable board feet than Alternative C. 
However, Alternative C was chosen over Alternative B for the following 
reasons: 
1. Provides better control of insect and disease problems. 
Provides a post and pole product. As more stands of lodge­
pole pine come under management, the supply of posts and 
poles decreases while the demand remains high. 
Retains the crown competition factor at or near 125. 
The denser stocking at stand age 20-40 years will keep 
ingrowth of lodgepole pine seedlings to a minimum. 
Doesn't generate as much thinning slash, thereby reducing 
the fire hazard. 
THE PRESCRIBED TREATMENT 
Treatment Sequence 
Year Date Activity 
0 1989 Mark thinning unit. Prepare contract and advertise. 
1 1990 Thin unit. Distribute slash evenly. Handpile and 
burn slash 50 feet into stand along road. Thin 
between August and January to minimize possibility 
of IPS attack. 
19 2009 Mark leave trees. 
20 2010 Thin from below. Lop and scatter tops and limbs. 
100 2090 Regeneration harvest: clearcut, pile and burn 
slash. Regenerate naturally from serotinous 
cones. 
Layout and Marking 
The unit boundary has already been established prior to treat­
ment. The treatment prescribed is cleaning and thinning from below. 
Suppressed, damaged, and dying trees will be removed. 
The stand will be leave tree marked. In general, the residual 
stand should have 890 trees per acre. Leave trees should be spaced at 
about seven feet. Douglas-fir will be retained for species diversity. 
Characteristics of individual leave trees: 
1. Leave trees will be mostly dominants and codominants with 
some intermediates. 
2. Minimum crown ratio is 40%. Preferrably 70%. 
3. Retain the larger diameter and taller trees within approxi­
mate spacing requirements. 
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4. Select trees that are free from insects, disease and damage. 
a. All stem infected trees from dwarf mistletoe and 
western gall rust will be removed. 
b. Dwarf mistletoe branch infections located highest in 
the crown will be removed before those with infections 
located in the lower crown. 
c. Trees damaged from lodgepole pine terminal weevil will 
be retained over those infected with dwarf mistletoe 
and/or western gall rust. 
The second treatment prescribed is a thinning from below. Sup­
pressed, dying, low intermediate, and most of the intermediate trees 
will be removed. 
The stand will be leave tree marked. Approximately 220 trees 
should remain at a 14x14 foot spacing. The same characteristic for 
individual leave trees will be followed. 
Designation of wildlife trees: 
The hairy woodpecker is the primary species that utilizes 
the lodgepole pine community. The hairy woodpecker requires 1.1 
hard snags per acre with a minimum dbh of 10 inches (Thomas 
1979). However, there has been difficulties in maintaining 
lodgepole pine snags. They are short-lived, small, windthrow 
easily, and are difficult to protect from firewood gatherers. 
Individual snags scattered throughout a unit also lack the 
community structure that species require for feeding, reproduc­
tion, cover, and perching. It is for these reasons that the 
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Wildlife Biologist recommends looking at the entire sale area, 
where five acre parcels of timber are left for every 160 acres of 
sale area. This method provides green trees for snag replacement, 
minimizes the spread of mistletoe and genetic effects from 
infected trees, and reduces losses from windthrow. This treatment 
has been prescribed for the East Selway Timber Sale and includes 
stand 25-4-01. 
Regeneration Harvest 
A clearcut is prescribed for regeneration harvest. Lodgepole 
pine is an intolerant, pioneer species and is managed best in an even-
aged forest. 
Fuel Treatment 
Fuels remaining on the site will not be piled and burned until 
they have been exposed to one season of drying. This season is 
required to open and release the seed stored in serotinous cones so 
the site can regenerate naturally. The objectives of piling and 
burning are to: 
1. Reduce fuel depth to 1.5 feet to facilitate big game movement. 
2. Leave 10 to 15 tons per acre to enhance site productivity 
and to provide a habitat for small mammals. 
3. Reduce the fire hazard. 
No duff reduction is desired. 
Contract and Administration 
To protect the soils from displacement and compaction, the 
contract should contain clauses restricting operation of logging 
equipment during wet periods. 
The unit will be tractor skidded. Skidding will be done without 
excavation on skid trails approved by the Forest Service. 
EFFECTS OF THE TREATMENT 
Recreation 
In the decade following treatment, conditions in the stand should 
not change the active-extractive recreation that currently takes 
place. Opportunities for firewood gathering will improve in the year 
after treatment. 
Scenic Quality 
A thinning and harvest of stand 25-4-01 will meet the VQO of 
modification and will not change the scenic quality of the viewshed. 
Forage 
The stand currently does not provide good forage and this status 
will not change after treatment. 
Fish 
The treatment in stand 25-4-01 will have no impact on the fisheries 
of Camp Creek or Bloody Dick Creek. 
Wildlife 
Big game cover in the stand will be reduced as a result of treat­
ment. Given the habitat of the stand, good browse response after 
intermediate treatment cannot be expected. Therefore, after slash has 
been reduced to an acceptable height, the total effect of treatment on 
big game should be minimal. 
The increased fuel loads after treatment and the designated snag 




Slope Hydrology and Water Quality 
The 3.2% water yield increase and sediment delivery index of .01 
are well within the maximum recommended increases. The potential 
scouring effect will be mitigated by leaving debri on the site after 
harvest. 
Soils 
Some compaction can be expected on the designated skid trails in 
the unit. Timing of logging operations and size of logging equipment 
will minimize this. 
Timber Growth and Yield 
The treatment will increase merchantable cubic foot and merchant­
able board foot yields, according to the LPMIST outputs for the 
selected alternative and the no treatment alternative. As a result of 
treatment, the productive capacity of the site is redistributed to 
selected individuals which grow at a faster rate to larger sizes in a 
given period of time. 
Timber growth and yield is also enhanced by capturing the growth 
that is otherwise lost to insects and disease. The increased fuel 
loads resulting from treatment will have positive effects on site 
productivity for many years into the future. Some genetic gain by 
selecting superior phenotypes to regenerate the next stand will also 
be realized. 
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•o H o o r 
0 o r < < o 
pi PI c 
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is> s > 
01 -
S 01 M A N H 





2 > «D o x a> C H -Z 2 H C C 
2 «< 
SUE IN INCHES 
SEPT OCT NOV 
1 0.00 0.00 0.00 
2 0.00 0.00 0.00 
3 0.00 0.00 0.00 
4 0.00 0.00 0.00 
5 0.00 0.00 0.00 
6 0.00 0.00 0.00 
7 0.00 0.00 0.00 
8 0.00 0.00 0.00 
9 0.00 0.00 0.00 
10 0.00 0.00 0.00 
11 0.00 0.00 0.00 
12 0.00 0.35 0.00 
13 0.00 0.35 0.12 
14 0.00 0.35 0.58 
15 0.00 0.35 0.69 
16 0.00 0.35 0.92 
17 0.00 0.35 1.15 
18 0.00 0.35 1.27 
19 0.00 0.23 1.27 
20 0.00 0.12 1.38 
21 0.00 0.12 1.50 
22 0.00 0.(2 2.42 
23 0.00 0.12 2.65 
24 0.12 0.12 2.88 
25 0.23 0.12 2.88 
26 0.23 0.12 2.88 
27 0.00 0.00 3.00 
28 0.00 0.00 3.00 
29 0.00 0.00 3.00 
30 0.00 0.00 3.11 
31 0.00 
DEC JAN FEB MARCH 
3.34 7.37 11.64 14.17 
4.03 7.37 11.75 14.52 
4.03 7.60 11.75 14.63 
4.03 8.06 11.90 14.75 
4.03 8.06 11.90 14.75 
4.03 8.06 11.90 14.75 
4.03 8.18 12.00 14.86 
4.03 8.18 12.00 14.86 
4.03 8.29 12.20 14.98 
4.15 8.41 12.20 14.98 
4.15 8.41 12.20 15.09 
4.15 8.41 12.20 15.89 
4.15 8.52 12.20 15.09 
4.38 8.76 12.40 15.09 
4.84 9.10 12.70 15.09 
5.07 9.79 13.00 15.32 
5.07 10.02 13.30 15.44 
5.07 10.14 13.30 15.55 
5.41 10.25 13.40 15.67 
5.76 10.25 13.50 15.67 
5.88 10.25 13.60 15.67 
5.88 10.37 13.80 15.78 
5.88 10.94 13.90 15.78 
6.11 (1.29 14.17 15.78 
6.57 11.29 14.17 15.90 
6.68 11.52 14.17 15.90 
6.80 11.52 14.(7 15.90 
6.91 11.52 14.17 16.61 
6.91 11.52 16.01 
7.14 11.52 16.01 
7.14 11.64 16.24 
1982 WATER YEAR , _ _ _ 
2 PI TO CO > 2 m r 
£j 2 g g 
APRIL MAY JUNE JULY S 8 2 5 
16.47 15.44 3.46 0.00 
16.47 14.75 2.68 0.00 _ m m o 
16.93 14.17 2.19 0.00 £ 55 o 
17.28 14.17 1.38 0.00 
17.28 13.82 1.04 0.00 
17.28 13.25 0.69 0.00 
17.40 13.02 0.58 0.00 
17.40 13.02 0.35 0.00 
17.51 13.25 0.00 0.00 
17.51 13.25 0.00 0.00 
17.51 13.13 0.00 0.00 
18.09 13.02 0.00 0.00 
18.09 12.44 0.00 0.00 
18.20 11.87 0.00 0.00 
18.32 10.94 0.00 0.00 
18.32 10.25 0.00 0.00 
18.43 9.56 0.00 0.00 
18.55 9.22 0.00 0.00 
18.55 9.45 0.00 0.00 
18.55 8.87 0.00 0.00 £ 
18.20 7.83 0.00 0.00 ro 
18.09 6.91 0.00 0.00 
17.74 6.11 0.00 0.00 
17.51 4.95 0.00 0.00 
17.28 3.57 0.00 0.00 
17.05 3.23 0.00 0.00 
16.82 3.00 0.00 0.00 ^ _ 
16.59 4.03 0.00 0.00 - 2 > <0 
16.36 4.03 0.00 0.00 ® 9 ft & 
16.01 4.03 0.09 0.00 <n 2 2 
3.92 0.00 01 H  £ 5 
71 
SWM CUVftSf StAfC* *0*«*»* USIM UM«« NlKOMI 60«l«*« 
tiOOUY OICK j l|v(ll*«fMNH(«0 itCCut oic« 
~lluio €t«W- f*UO IA»*4» OCC 10 »•« LOMC 111 0(6 XI HI* 11010 
MtecoKo •*cam |9*« tiCM? foos tin 
m€mmms-cou«s( mlkivm) ufo - (hlton «c0«0» hmutlett ciwt 2ft 
OC't* im. 
»*IH eoiv i*. M»fH IM. 
naid CQIV 
IN .  
S»M« 
0£H» IN. 




W*VC« CQIV IM. 
mff4 OOfM) CQIV show NNH I*. 
MIM €QW 
1*4* ,mc »«^» iw 
|«M 1*99 i<n» W4I m« iw 
1**0 ii*i ih/ mi KM l**s IHM mi im« IV* 9 lite !•»/» i«*t t*?S l*)f« 
'W <11(# HTI 
s/ i 
V I V I >/ I V I 
V I V I 1/ I 
M SO 9* 
v a 
1/ i 2/21 2/2* 1/2? 
2/2t 
2/2* 2/29 1/2* 
2/2* 
2/2* 2 / 2 *  
2/2* 
2/2* 2/2 S 
1/ 2 1/ I 
2/2*  
3jK Wo*. 50 47 
11.* l*.« 
J2.* 19.* is* i 
I *.2 11.0 7.* i*.r 
12.* 
10.* 11.4 
*•2 ».l 11.• *.* t*.9 10.0 r.i 
12. f 








MIC* (0I« in. 
4/ I */ I 4/ I 
4/ I 4/ I 4/ I */ I 4/ I */ I I 3/so S/24 S/2S 
S/2« S/2« S/SI S/SO S/2* S/SI i'll S/2? 4/ 2 • / I S/SO 
1/?* S/2* 
i/SI «*/jf 3l*« 
>1 *1 






I*.* 10.1 !*•* 
I*.* I *.2 
»•* U«* 
I*.* 15.1 12*9 9.2 to.* IS.9 
10.0 12.7 
19.S 
••9 t*.r t*.o i*.o 19.2 




«/2« 4/29 9/ 2 9/ 2 «/SO %/SO 4/20 4/2? 9/ 1 9/ I 
y/^r VU1 
so *s 17 
*2 
S* 20 91 
!*•* I?.« *•1 to.* It.* 11. i 11.5 
21.* 90 22.0 S9 tl.l 
40 i*.o, oi 19>j *0 
i M J* rfcfc J/J* V* »».# V/a* «f* 
4*0 w|a «T o»re I SHOW |m*vc« oireiSMov im.s* C0l« |0<»tM|KOIV IM. I im. I IN 
ilio 
IetrtHltotv IN. I IN. 
4/** CtSC 7.0 ..C ll^UM |Mt»« iocmm iqiv i in. i ix. 
ismol* i |0cm*f 
y*y 
mmhJ eow 
1 "« 1 '«* 
XUAWI * 
mr K)«t 
[»« S P*V« >u u) 0%ti s uj 
& iali 
Wi s u» 
+£7 44 j2|30 j* 5-ctf aJSt 48 3A 4iO» 
72 
AUG 25 73 
-v .mcaoPiLMgo _ 
SNOW DATA «t*. nl,~<rcl\) DiCtS PtAiMAf.f. 
Ki* ' Elwatiam 
t.*±tUk*+ 
Typo 
Daily OfcwvtloH Til—i p-*- l—rfc»a 
Wotoe CohHiK In lndw*-^2^S«tew Soo*o* 
0«r. Nov. Doe, Jon. F«b. Mar. Apr. May Juno July 
1 s>*r • 2 £ /.J4: 3 u/ £ 2- ^ / .;o . 23 
2 A('v"> / * i -/.3 7 . / i 
3 .i'- i 4 -iff n.r'C 
4 7 -7 
5 f Ofr / 7 -
* /. 75 •ao 
7 
\ /••V 7/'^ 
8 • 3 N / fc.-s-/ . 
9 W-*? r? y-4  JSO 
10 ..v> trri v-/?f *nt 
11 y.n L' - if 
12 > 1 L.&Z 
13 / 4-57 
14 ,M£. '/r?' or,/ > * 
IS ea^. /75 * U.5-7 c.£o 
14 A? Vr*V U.W V?} 
17 -f? i.r'J 
18 <w "7 6.// /./s 
19 LJ 5 4i~ < 99 /.jy 
[ 
SMI •> / ,57 
21 >• : \ *.<•11 .S *'.f / . /  
22 1 3,W£ ry> -•) 5 V/ >/fr 
23 J ,*/ i ,"r 6 f.</ </*/ ""VY 1 
24 nx >c | 'jxr V.9a 
./ £  /. y i -><79 
26 ,r.1 i WSL £ t<" 7 
27 .3* </ z* / - . * /  /./5 
28 •> e. • M7 •<w 
29 • 3£ t • i(' 
30 3£ \ \ / \ • v 6.^/  .23 y 
31 / . /  iM £ 7,/M OoO 
MgfiOflLMSQ /2/jr/79 
SNOW DATA SITE: ~hi&SD>/ jJ>t<Lr( MAINAGt: 
• ̂ *vn*lfllt; ... I OWQlflldl". 
fypo InMllotioM. 
Start Perg. Snow Cover sc/a*/-?-? Dat« Max. W.C. ,f7J? 
End Peru. Snow Cover Amount Max. W.C. /V.^7 
Woft Conlani in IikImi 
. ' ° Snow Smma 
U»jf Seat. Oct. Nov. Ooc. Jon. f*b. Mm. Apr. ««»y Jm*«b Jvly 
1 







3 <4/. ±'.£3 1.V5 /J./J J3.9U ii.tf • if 
4 i f.zt 9.4*. /3.JL /£.<?</ J/. J7? A : 
5 1 i 3 . CM <=t.Zi, // !/C J3.*e /'/.OS /2.2J i 
4 j V/. £.22 1-6? '/• vfc J3.*9 rf-6$ /S.5(, 
7 ! .L9 9. it //.sz /j.£? J<Jj?2 /<?•& ! 
8 i '-.A4 9.9i //.{,</ JS.iS /'J.SZ >3.33 j 
9 *7 %v J'.71 J3.7I (+92 /AM i i 
10 
II 
i I J0.-.4Z 
/a./<4 
//.<?? /3. 7/ />J.2t //•'to 





i 1 .. ,£?. 




























//•0(t i ! 



































! f £9£ 7A jo d! J*/.W /•3.7J 9-Si i 
21 J.c7 ?. 7 A //•> Vf A?. O ! /*/. <£ /3.Z3 
22 J.3o ? K Jc.&c J4. & /3.W f./? 
23 £.42 9.33 'O.&O J3.*t /y m /</.J7 7-̂  
24 2.7C. 9.33 /o.(,a /</ an £L-& 7-Xr 
2* £.23 9. 5* JO./fi /3.79 ./•&?£. /JJ<L 7-Sfo 
26 9,-1 /a.7t /!.?* JJ./4, t.3<t 









28 o J.13  ̂ JO. 23 S3./3 
29 ./2 3.57 -? « /£> j?3 
io33 
<^0> £>'. Z2 
30 o 3.67 9.̂  3. / /  
> 
? if 




Oct. Nov, Dec. 
till 
Jan. Feb. Mar. Apr. May June July Aug. Sept. 
1 n.-s' r* 6 vV». o** - J 
2 i I 
3 —5 1 1 i i 
4 i i 1 
5 i 
I i i ! 1 
6 i. i i i 
i 
7 V V/ i : 
8 n i „  Ad I i 
9 '*1 1 
t ! 
10 i'"/ V 
i I i i 
n i i<K 1 i 




! j 1 » o o 3*<| 
14 j i i / 
15 
i V $\C? 
16 
1 
) j •3,11,-. 
17 1 v r)l.</7 
18 1 
19 1 1 i 




22 1 •3> A 
V 1 
23 
t J 3 V &>n i 
24 V \| L/' i 
25 15?. u -\U, i 
26 l?1 ; I i 
27 1 V I 
28 V 1 / 1 
29 A | 1 V J; 
30 V 
V 














































SNOW OAIA SlTfrlfydftPV T^k 
EttoMtaod: 
Type Imtollatia 
Start  Perm. Snow Cover afohf 
End Perm. Snow Cover ^f_2&/7Q 
Woto* Content in lnch« 
Date Max. W.C. dhi,/7 
Affl-'unt Max, W.C. S3L2 







































































































































































































1~>6 1 •0 1.0 if. 6 f,7 
2 1 <f.8 i?,a K.6 H?,4 5̂,7 3 7 1 a7.is 
3 f? j ii? li-Q •a?.7 V4r<? 37,S 
4 S.o 9,? | !?,¥• 7i.$ w 
5 9.7 f.l I/.3 '7,1 21.S a.4.5 7 7.} 
' 
6 t-'-r 1 f.f llf l?-7 W.Q, 7.C.? 
7 ?.5 f 7 
i / m-. r 161 7<4-.l 
ft r-7 / ) 16.4 1+.I 
9 r.s j iu.3 III il 
10 6.0 II,? 1̂ 7 IS.4 1 
11 3,6 3.8 <?•? 
1 1 |(fC If-8 IS,? 1 •3V9 
12 3 7 6.7 1 11.6 if.? IS .9 1̂ ,9 
\ 1 
71 i? 
13 J U 11.6 1 Sfi-6 t 
14 71 <7,7 11.7 M,b 1 
t 
15 7-5 9.? 11.7 â -7 I 
16 •7 <4.0 7, ft to 1 11.7 K.O I4"-* -34.9 7G.S | 
17 .?  7.6 II.? 1 1̂ ,6 7,11 "1 
18 •S 8,? IP o 19.7 
i 
1 a?-? 
19 12 1 
i 
aM 
20 o S 8.6  1̂ ,1 aS 




q. | 10 ; 13.1 :-f J 1 a?? 
23 t-U 10? lc,l iT.o 
24 IO.? lf-3 ! ?̂-ci 
25 3.0 1 I».A i?.a 1 
26 >•4- 8 8 H>-6 i?.? 33,1 
1 
27 l.b I f? 9 ii._7 I3.C K.? ; ? i 1 
28 1.6 
i 
i 9 0 11 ',1 93.-* 21 A 
29 1-7 
i 9 1 
30 1-7 *•*? I  9-1 15-5 i 

























































































































































Mar. Apr. May Juna July 
r 
Aug. Sept. 
r)55.l 1 ft 3-1 n.fc /3.fe tM.M • !*. * • *  
2 i . • /P.(o W4 | A7^ 1 
3 i 4.7 
\ 
12.1 1 . i «3l'1 
4 1 .TO 
• I 
H,5 
i i r>~0 
5 1 1 Hi 1 V/ 
6 ! 
> 
H | ! 
7 i i fl-s i 
: 
14 9 ; •r>n 
1 1 
ft i c.a I i ! 1 -33 "> 1 
9 1 V 1 Al\- i 
10 '•S /3.0 |M.9 i 3J in i 
11 i 1-5 /£> 1 |J.9 ia.M 1 
12 1 31 i flU 150 l?.q V 
13 .a 2-? / 0 3  in ̂  'X 
14 ? o /0.3 I i f?? -T3 -T) ~) i 
15 .5 • 1 ro.u 13 9 ~i<=r.4 
> 
/ 
16 I? 1 /0.7 i 115 
Vj / 
17 f .M 1 " //. 3 1 l I9=| .•CS A 
18 I / / •3 l«?9 -,)U^ At* 
19 i 11.6 1^.9 
20 i 11.9 ciioA I N \i 
21 i 15.? .70.9 1 
22 • M 
i 
15-M 31.5 1 
23 i T.t, / 15 M Jt-to 
I 
;^ l  
24 1 7 4.1 V /< ?, 0 '5-M 
1 f V 
25 hi t&o l^. i  
' A>W 
26 *.| •?.o tf.O KJ I5.f 
27 12 71 4 ri.U ',s.3 Ih 1 Jl.l ,/ 1 
28 <u !J(n 13 Z Sl.% V 1 
29 \ / 1 <u f3 3 Ho u PI ? 1 ! 
30 4-a j <?.a /? H jt.q / 1 V 























































































































Oct. Nov. Dec. Jan. Fab. Mar. Apr. May June July Aug. Sept. 
1 o 'i
c/. \? ? (» , - - /  . V> n 1 '•' ,̂1 P51/ -1?1 
2 1 o-i )!>.iy \?Jo .̂X 1 oil ja.l i 
3 1 \/ «JQ )%7 t •57/ ! 
4 V i j Hi HI'S V,1 i P <r>n •P< i i 
5 io.:> !</.& 1 &s if \k 
6 I'S.'?- Ji/ 1 ! rt<J H L l  jT»fe -j#r7 
7 1 i •0T7 I 
8 V i 
v/ 
1 
1 V/ i 
9 .Lo 
! p.̂  *v i H' 
10 ,'7 N J 1 ! u I ! 
11 ,9 V $>•1 -xl I vtf- I / 
12 I \ y inri 
" V  
..7) A* -y)t V 




14 J.Lo y N / i i cV.O 5 3.fe" 
15 Uls ir->< 1 1 i i 
16 11 P 0 )</! w 1 
\ j 
17 lV ll,'r? l5.o m r5l.̂  
1 i 
18 Oi, ">,«J i1 )5, >> \1<4> •31.< \!/ ! i i 
19 \ I l» ̂  !<r.^/ 01 ?<1 ! / 
20 1 rv* il | I*s< m Ml i 
\ ty 
21 •">1 '*•) H5! )i°\ 
j i 3o."J 
22 !<*> 1-)̂  W<5. 1 \9n 1 1 I ; ! 
23 j l ^ l 4  iU ^ 1 
i l 
24 i -•7 iu ?> \v i 
25 I 4-1 |^< V N!/ ' 
26 V iK ^ A 1 V I 
\ ./ 
27 
\ \J rO. l̂ :J I ^ Ic /  
28 -̂n 9 (ft 1̂1 | 
! 
29 I •1̂  'lb '~K1 ^• )  -̂ 1 1 
! 
30 I 1 :T.a N/^ -;J i >(/ ~xl V /U.'J 






































































































































































ifl A l») Department of 
\X3%/ Agriculture 
Forest 
Service Beaverhead NF 
«**»-• 2430, 2470 om: December 16, 1983 
**** Camp Creek Stand Prescription (Diane Meyers) 
to: Dillon District Ranger 
The soil profile at the site examined in this stand has the following char­
acteristics: the soil classification (USDA taxonomic) is sandy-skeletal, 
silicious Typic Cryochrept, with a horizon sequence of Ole, Oa, A, Bw, C. 
Decomposed organic matter and undecomposed litter (Oie and Oa, respectively) 
amount to about 2cn each on the soil surface. The depth of the A is from 
0-15cm, the Bw from 15-31cm, and the C from 31-59+cm. This soil appears to 
be derived from white to pink quartzites and quartzltic sandstones. The 
unit occurs in a 4ftt land type, a slightly convex, moderately frost churned 
sldeslope. Clay loam subsoil described in this land type was not found, at 
least down to 59cm, which is as deep as the pit could be dug at this site due 
to stoniness. Surface stone and rock approaches 50Z and includes some boulders. 
Textural class of the A horizon is loamy sand, of the Bw (color or structural 
B) loamy sand (very fine to coarse sand), and the C is coarse sand. Coarse 
fragments (gravels, cobbles, stones, boulders) range from 40 to 60% throughout 
the profile. Consistence when wet is non-sticky and non-plastic; when moist, 
friable in the A and Bw and firm In the C; when dry, consistence is soft, 
loose, and slightly hard in the A, Bw and C, respectively. Root distribution 
ranges from common very fine, fine, and medium, and few coarse in the surface 
soil to few very fine in the C horizon* Structure is moderate fine granular 
In the surface, to weak fin* gran*ular and single grained in the Bw and C. 
The saturation percentage is 21.4% by weight, reflecting the low specific sur­
face area. Available water holding capacity is about .43cm at a depth of 5cm; 
1.1cm at 15cm deep; 2.1cm at 25cm deep; 3.0cm at 35cm deep; 4.3cm at 50cm deep; 
and 5.1cm at 59cm deep, the bottom of the pit. Permeability is estimated to be 
moderately rapid (5-15cm per hour) . This estimation is based on movement 
through undisturbed saturated soil with a 1.3cm head of water. The site is 
well drained to somewhat ; excessively drained. 
The cation exchange capacity (quantity of exchangeable cations a soil is able 
to adsorb) is 11 milllequivalents per 100 grams soil. Buffer extractable 
acidity (H and Al) accounts for 8meq of the CEC; Ca 2meq and Mg Imeq/lOOg. 
This particular measure dues not include exchangeable Na, K, or trace metals. 
This relative inability to adsorb and hold cations from the soil solution is 
a reflection of the lack of active clays, low surface area, and low organic 
carbon content. The exchange is only 27% base saturated. Sulfate in a satur­
ation extract was found to be lOmeq/liter. 
Erodlbility of the soil is moderate. Background sediment production (undis­
turbed) is estimated at .009 cubic yards per acre per year, or .012 tons/acre/ 
year. 
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Soil compaction caused by logging equipment on this site is judged to have 
negligible effects on tree growth over the length of a rotation. Short term 
root inhibition lasting 5-10 years could be expected on skid trails and land­
ings. 
This soil has a probable UNIFIED classification (engineering material) of SV. 
SW is a well-graded sand which meets gradation requirements, and less than 
5Z (by dry weight) is smaller than the no. 200 sieve size. From a construc­
tion standpoint, this is a good soil. It has high bearing capacity, high 
seepage losses, high shear strength, low volume change when saturated, and 
low swell. At this site, slope stability problems are not anticipated. 
Relative to timber management, this soil is not very productive. Intensive 
management practices would likely produce a low or negative return on invest­
ment. The soils low fertility, poor physical characteristics and cold temp­
erature regime provide a slow growth rate. Amendments and fertilization are 
not recommended. Treatment would not be cost effective due to the soils poor 
Inherent physical and chemical status; a significant longterm response to 
treatment could not be expected. Lodgepole pine is the best species suited 
to this site from an economic management perspective. 
Relative to soil management, there are no concerns with the effects of road 
construction and timber harvest in the stand, as long as an appropriate road 
design is constructed, and basic measures taken to maintain soil productivity. 
These are: halting equipment traffic, except on constructed roads, during times 
of saturated or near saturated soil £3-8% by weight). This is to prevent pud­
dling of soil structure; additions of organic matter are the single most 
Important action that can maintain and Improve soil. Leave as much logging 
residue as possible, up to a maximum of about 20 tons/acre in this case, 
particularly of materials larger than approximately 15cm when available; it 
is beneficial to tear up and mix the litter and surface soil, but displace­
ment must be avoided; if any broadcast burning is prescribed, it should pre­
ferably be done in the spring. If fall burned, it should be done under 
conditions of fuel moisture that will prevent larger pieces "̂ 15cm diameter) 








Service Beaverhead NF 
**«•: 2880 Geologic Services om: December I, 1983 
sum: Geology and Structure, Geologic Hazards, and Mineral Potential 
CEFES Tlxober Stand 
t« District Ranger, Dillon RD 
This is a description of the geology and structure, geologic hazards and 
mineral potential of Diane Myers' CEFES stand, as requested. The approximate 
location is: 
Information presented is based on a review of: available geologic literature 
and maps; mineral and energy resource Inventories; and 1:24000 color airphotos. 
Very old (Proterozolc Y) metasediments of the Lemhi Group occur in the area 
and form part of the Medicine Lodge thrust. This thrust is a very large 
feature and is one of the faults that is part of the Overthrust Belt. This 
sequence of metasediments has been moved many miles and is thrust over itself 
and another sequence of rocks. The Lemhi Group consists of sand, silt, and clay 
size particles of quartz, felspar, and rock fragments that have been partially 
fused together into metasediments. These metasediments are relatively 
stable. Young (Tertiary) valley fill deposits overlie the older metasediments. 
These valley fill deposits consist of tuffaceous (containing volcanic ash) 
sandstones, siltstones, and conglomerates. The ash was produced from volcanic 
events in southwest Montana and in the Challis, Idaho area, that occurred 
several million years ago. These tuffaceous valley fill deposits can be 
very unstable. Young high angle faults that exhibit both vertical and lateral 
movement cut the metasediments and valley fill deposits. Two of these young 
faults are mapped within the vicinity of the stand area. Although these 
young faults are active, and renewed movement probably will occur sometime 
in the future, they can be considered to be relatively stable over a short 
period of geologic time. Rocks generally are broken up in the vicinity of 
faults, however, resulting in a higher rockfall hazard. 
Geologic hazards to road building in this area are most closely associated 
with tertiary tuffaceous sediments. These sediments contain volcanic ash 
that typically weathers rapidly to products that have a very high clay content. 
Heavy clays from volcanic sources are expansive and hold water. They have 
low permeability to overland flow and groundwater percolation, resulting in 
frequent occurrence of springs and wet areas. Areas where these tuffaceous 
sediments are exposed also are highly susceptible to mass wasting. Unsurfaced 
roads located in these materials are impassable when wet. 
T. 8 S., R. 14' W., Sec. 31: Stfc 
T. 8 S., R. 15 W., Sec. 35: SEk 
Sec. 36: S% 
T. 9 S.» R. 14 V., Sec. 6: OTft 
T. 9 S., R. 15 V., Sec. 1: N%Sh» ShSlH 
Sec. 2: N*sS0(, SEk 
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My examination of the 1:24000 color airphotos of the timber stand area did 
not reveal any evidence of existing mass wasting (landsliding) or other 
geologic hazards. Geologic hazards and associated conditions that could 
occur in this area are generalized above. 
Examination of BLM mining claim recordation data from 9/83 indicates that 
there are no mining claims located anywhere within the area reviewed. Al­
though no mineral occurrences have been reported, the geologic environment is 
theoretically favorable for a variety of geologic models for mineral deposits. 
The area has a low to moderate mineral potential. The oil and gas potential 
is moderate. 
The BLM mining claim recordation data should be checked again prior to ini­
tial surface disturbing timber sale or road construction activities, to see 
if any new claims have been located. It is the Forest Service's responsibility 
to protect mining claim improvements (including claim corners), workings 
(especially shaft collars, adit portals and discovery cuts), and stockpiled 
materials (including dumps and tailings). It is a good idea to 
obtain claimants' names/addresses from FS 2810 files and/or from the BLM 
State Office and contact them to coordinate timber harvest activities with 
mining activities. Corners that must be destroyed can be relocated and inter­
ference with ongoing mining activities can be avoided. Claimants typically 
are eager to cooperate with FS activities that will result in additional 
road development in their claims area. If we fall to do an adequate job of 
coordination we may well find ourselves in court, involved in a court case 
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R1.EDITBA8IC STAND TABLES FOR: 2 BUR; 90 DIST: I COI 
TABLE *3 - ANNUAL GROWTH SV SPECIES AND DIAMETER CLASS 
SPECIES 
LP DF WBP-PF ALL BPC 
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0- * HTO-FT .3 .0 .0 . 3 
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r January 27, 1984 * 2630 Habitat 
SHfetMc Camp Creek CEFES Stand—Wildlife Evaluation 
to: Diane Myers 
The Camp Creek CEFES stand is located in the SE%SE%t Sec. 35, T. 8 S., R. 15 W. 
and is part of the Bloody Dick Creek drainage. The overall area consists pre­
dominately of mature lodgepole pine and forms the southern boundary of the Big 
Hole Divide. The Big Hole Divide is recognized as being one of the finest 
elk hunting areas in southwest Montana. 
The stand is a 17-acre regenerated lodgepole pine site that was clearcut 
approximately 14 years ago. Current stocking is about 5500 trees/acre with 
maximum height about 15 feet. The stand has minimal dead and down material 
and no snags. An adjacent 17-acre stand has also been clearcut and the re­
generation is approximately 3 f««t in height. Additional post/pole type lodge­
pole surround the clearcuts. 
The primary wildlife concerns in the area are: 
1. Maintenance of adequate security cover for elk. 
2. Providing adequate dead and down material for wildlife. 
3. Snag recruitment. 
Management indicator species for the stand are elk (overall big game habitat) 
black-capped chickadee (dead and down material) and hairy woodpecker (snag 
habitat). 
Big Game Habitat 
The area provides summer/fall habitat for elk and mule deer and yearlong 
habitat for black bear. The existing cover/forage ratio is approximately 53 
percent. This is considered a very good security level for elk. 
In the late fall, elk and deer migrate to more open winter ranges approximately 
10-15 miles south of Camp Creek. Some elk calving does occur in the area 
as the animals drift back to their summer ranges In the spring and early summer. 
The Camp Creek stand does not provide a great deal of forage for big game 
animals. The Abla/vasc habitat does not have the vegetative species that are 
very desirable for elk or deer. Most foraging occurs along the ecotone areas 
of the forest edge which is quite extensive both north and south of the stand. 
The primary value of the stand for big game is the potential cover it can provide. 
Dead and Down Habitat 
Many wildlife species utilize dead and down material for habitat. Sundstrom, 
referring to work published by Maser et al (1977) in the Beaverhead Forest's 
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Holistic Approach to Wildlife and Fish Habitat Management (1978), says: 
"logs (down material) form a thread of habitat continuity within 
and between stands of timber. The long persistence of logs, 
their large bromass, species, decomposition classes, internal and 
external succession, and their distribution and orientation on the 
ground offer a changing variety of habitat opportunities for 
wildlife use over time." 
The black-capped chickadee, Franklin's grouse, mountain bluebird and deer 
mouse, to name just a few, all utilize dead and down material for feeding 
and reproduction. At the present time, almost no dead and down is on-site. 
Whatever efforts that can be made to increase the dead and down component 
would be beneficial to wildlife. A computer printout of species utilizing 
dead and down material is attached and it shows that 45% of the species 
occurring in or near this stand use dead and down material for either feeding, 
reproduction, or both. 
It is recommended that 10-15 tons per acre of dead and down material be left 
on-site to provide this habitat feature for wildlife. Leave at least three 
cull logs per acre. The logs should be as large as are available and at least 
10 feet in length. Logs supported by sound stumps should be placed along the 
contour which holds the soil, preventing erosion and forming a regeneration 
site for new trees. 
Snag Recruitment 
Since no snags or mature trees were retained in the stand at the time of logging, 
the recruitment of future standing dead material must begin with the existing 
14-year old trees. Lodgepole pine does not contribute the snag habitat op­
portunity that mixed conifer stands do. However, since little else exists 
in the area, lodgepole snags are needed for cavity nesters and other species 
that utilize them. The hairy woodpecker, being a sound wood excavator is 
the indicator species. 
The attached computer printout identifies wildlife species that utilize 
snags in this area. Minimum dbh as well as nest height for all the wildlife 
species utilizing snags is displayed. 
If they are present, select any Douglas-fir and spruce as wildlife trees in 
the stand. These species have larger dbh capability than lodgepole and provide 
habitat for a greater number of wildlife species. If the habitat requirements 
for the woodpecker species needing the most snags per acre and the largest 
snags are met, the requirements £or all should be met. 
The woodpecker with the largest dbh requirement is the northern three-toed 
which requires 12" dbh snags. The hairy woodpecker requires 10" dbh snags. 
Snag densities need to be A/acre for the northern three-toed and 1.1/acre for 
the hairy if 60 percent of optimum is considered as the minimum objective. 
Remember that you will need to provide adequate snag potential to account 
for any attrition due to windthrow, woodcutting, or other causes of loss. I 
will be Interested in seeing how many wildlife trees you need to designate 




The Canp Creek CEFES stand does not provide a significant amount of wildlife 
habitat. The area is important for fall hunting and the maintenance of 
security for elk is a key factor. Site specific habitat features such as 
dead and down material and snags are important to many species of wildlife. 
A computer printout which details the wildlife species present in the area 
and their specific habitat needs, is enclosed. 
An increase in standing and down dead wood is needed in the stand. 
Forest Biologist 
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hot mgt grass brush pole 
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bias lonc-billep dowitcher 
b172 wilson's phalarbpe • I 0 
f 8210 BLACK tepn b214 hournino dove 
1324 great horned owl . ... 
b236 short-eared owl 
b24s common nighthauk 
b292 calliope huhhinqb1r0 . _ .. 
b294 belted kingfisher 
b296 common flicker 
b29s lewis' woodpecker 
b260 yellow-bellied sapsucker 
b264 hairy woodpecker 
b266 DOWNY woodpecker 
d260 northern three-toed woodpecker 
.1870 eastern kingbird 
0 0 0 0 
xo xo xo xo 
xo .... XO xo xo 
xo 
0 xo <0 xo 
0 xo xo 
xo xo HO xo 
xo xo *0 xo 
xo MO . xo 
0 no ; xo 
xo xo XO xo 
.xo X X 
xo 13 
xo | is 
xo , 10 
xo |m0 













































, 9173 western k1mcb4rp-
b374 say fs phoebe 
b276 traill's flycatcher 
b278 hammond's flycatcher 







b2s2 western flycatcher 
b2s4 western wood fewee 
b2s6 olive-sided flycatcher 
b288 horned-lark 
b2?0 violet-green swallow 
8292 tree swallow 
1296 rough-winged swallow 
b298 barn swallow _ 
b300 cliff swallow 
b304 steller'b jay 
b306 black-billed magpie 
b308 common raven 
b310 common crow 
b314 clark's nutcracker 
b316 black-capped chickadee 
b31s mountain chickadee 
b33s red-breasted nuthatch 
c326 brown creeper 
b328 dipper 
b330 house wren 
b331 winter wren 








































































































































































B340 SAGE Tt IRAQI CR 
B343 AMERICAN ROBIN 
B344 HERMIT THRUSH 
B346 SWAINSON'8 THRUSH 
B348 VEERY 












































































WILDLIFE SPECIE8 IN MONT. UNIT *1J 1Y ECO CROUP 22 
8PEC1E9 
NAME. OCC ABUND SNAGS 
8398 RUBY-CROWNED KINOLET 
8360 WATER PIPIT 
B364 CEDAR WAXWINO 
B370 3TARLIN0 
B372 SOLITARY VIREO 
B374 RED-EYED VIREO 
B376 WARBLINO VIREO 
B378 ORANGE-CROWNED WARBLER 
0300 YELLOW WARBLER 
B3S2 YELLOW-RUMPED WARBLER 
B388.NORTHERN WATERTMRUSH 
B370 HACOILLIVRAY'B WARBLER 
B392 COMMON YELLOW-THROAT 
B400 HOUSE SPARROW 
' B*Qa BOBOLINK 
















MIN MIN-NEST PR-EX PR-EX 
DBH OR DEN SOUND SOFT DOWN 





PACE 1J BY ECO I 
10 19 
0406 YCLLOW HEADED BLACKBIRD 
-B«00 RED M1N0CD BLACKBIRD­
S'! 10 NORTHERN QRIOUg 
BM8 BREWER'0 BLACKBIRD 
•118 9 
118 9 
8*16 BROUN IICADGB C0WB1RD 
-6M-
B418 WESTERN TANAGER 
B420 BLACK-HEADED GROSBEAK 
Bigg LAtULt BUNTING 
B424 EVENING GROSBEAK 
B436 BLACK ROSY FINCH . _ 
B43S PINE SISKIN 
B440 AMERICAN GOLDFINCH 
B444 RED CROSSBILL 
B449 WHITE-WINCED CROSSBILL 
•8**6 OREEH-TAILCD TOWHCC 
- iia o 
—ita-g-
113 14 
12 1 14 













12 113 14 
112 2 . 
1112 3 
12 14 
. 11211 14 
0 
lig 13-
MCT MOT GRASS BRUSH POLE 















0 xo xo 
0 xo . xo 
-XO xo »-XO-















-413 14 —O- -xo-
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B468 WHITE-CROWNED SPARROW 
B472 LINCOLN'S SPARROW 
B474 SONG SPARROW 
M002 MASKED SHREW 
M004 VAGRANT SHREW 
M006 DUSKY SHREW 
MOOS NORTHERN WATER SHREW 
M0I2 LITTLE BROWN MYOTIS 
NOH YWHA HVOTIO 
MO16 LONO-EAREO MYOTIS 
MOIS LONO-LEGCED MYOTIS 
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0 0 0 
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! 01/20/04 WILDLIFE SPECIES IN MOMT. UNIT 1J BY ECO CROUP 22 RATH PACE 4 jr 1J BY ECO 
1 MIN MIN-NE8T PR-EX PR-EX FOOD '» 
SPEC SPECIES SEA DBH OR DEN SOUND SOFT DOWN COOES MOT MCT CRASS BRUSH POLE 
CODE NAME OCC ABUND SNA08 IN HT-FT . . WOOD WOOD MAT IMP PR 1 FORB SEEDL 8APL YOUNGMATUR 01 
M022 SILVER-HAIRED BAT 8 C X 13 19 1 14 3 0 0 0 0 xo xc 
M024 BIO BROWN BAT 8 C X 12 19 1 4 3 0 _ . 0 0 0 „ XO ^. X( 
M026 HOARY BAT 8 C 1 3 3 0 0 0 o 0 c 
M036 MOUNTAIN COTTONTAIL 
1 
P C X 1011 3 3 
"" KB" 
XO _ xo xo xo XO XI 
M038 SNOWSMOE HARE P C X 10121311 36 2 0 xo xo xo 1 x 
M044 LEAST CHIPMUNK P C 13 11012 39 2 xo - XO ... 
M046 YELLOW-PINE CHIPMUNK P U 10 6 XO ~ 12 1 4 4 xo xo xo~ xo xo xc 
MO30 YELLOW-BELLY MARMOT P C k 10 9 2 xo xo 
C -9— —*6— —*&• __ 
«•  
11 —1 —XO— XO-
1 M098 MANTLED GROUND SQUIRREL P C ft 1213 4 4 xo xo xo xo XO X( 
M060 RED SQUIRREL P C XO * ia 19 . 0 .... ... 12 7 4 3 ,.xo .. xo XO — XC 
M062 NORTHERN FLY1NO SQUIRREL P u XO 19 X 12 I 7 4 2 xo xo xc 
1 M064 NORTHERN POCKET GOPHER P C 10 3 4 xo xo xo xo XO X( 
=" M066 BEAVER _ ; . P C . .—. 1011 6 __ _ 3 xo ... — XO _ _ xo_ „xo w XO T xt 
M068 DEER MOUSE P A xo 10 6 xo 12 1 3 4 xo xo xo xo xo xc 
M072 BUSHY-TAILED WOODRAT P C 19 4 xo 1011 3 4 xo xo xo xo XO X( 
MO74 OAPPER RED-BACKED VOLE .. P C . xo 1012 1 4 3 .... XO xo XO X( 
! M076 HEATHER VOLE P C X 11121013 29 3 xo xo * X( 
MO 77 MEADOW VOLE ' P C X 1101112 9 3 xo xo b 11 w> 
MOSO LONO-TAILED VOLE P C • • " • X 1011 3 4 xo xo xo' * xo XO X( 
: M082 RICHARDSON VOLE P u 1013 9 2 xo xo 
M086 MUSKRAT P C .L... 9 3 . „ 3 xo xo xo _ xo XO 1 xc 
1• M092 WESTERN JUMPINO MOUSE P C xo 12 9 3 xo xo xo xc 
M094 PORCUPINE P C X 1011 3 3 0 xo xo xo xo 
. M096 COYOTE PM C 0; 31314 3 . 4 _ xo . —.xo xo xo xo „ xc 
i M098 CRAY WOLF PM R 3 4 7 6 1 0 0 0 0 0 I 
'j MIOO REO FOX P u 0 3 71314 3 2 xo xo xo xo XO ; XC 
M102 BLACK BEAR P C . 0 8 3 _ 2 ... o -Xo _xo. XO XO L..XI 
Ml06 RACCOON P u X 20 " 6 8 4 3 0 0 XO XI 
1 Ml08 MARTEN P u xo 19 19 0 3 71213 1 6 2 0 0 XO XI 
' MHO FISHER R _ X. 20 80 xo 3 6131314 46 . 2 0 0 XO X( 
Ml12 SHORT-TAILED WEASEL P C 10 6 xo , 3 7 3 4 0 ~ ~ xo ~ xo xo XO . J X! 
MI 14 LONO-TAILED WEASEL P C 12 6 xo 3 7 3 3 xo xo xo xo XO ' XI 
" Ml 16. MINK P C J xo 419 1 9 6 7 3 4 xo xo xo xo XO •_ XI 
! Ml18 WOLVERINE ' P R 3 4 714 6 2 0 xo xo xo XO XI 
xo " xo 1 xo 
1 M124 8TRIPED SKUNK P C . xo 1 3 7 913 3 3 xo xo 
M126 RIVER OTTER i P u 219 6 7 3 6 2 xo xo " xo xo XO „• X 
Ml28 PUMA PM C 3 4 6 2 0 xo xo xo XO ' X 
M130 LYNX P u 0 3 7 4 2 0 xo xo xo xo .X 
Ml32 BOBCAT P C 
.... -
0 3 7 414 3 3 xo xo xo XO ; X 
j Ml34 WAPITI PM C 1011 16 2 0 xo xo 0 0 I 
| Ml36 MULE DEER PM C . toil t* _ 2 0 _ .xo. -XO 0 0 1 
M142 MOUNTAIN COAT P c 1011 3 3 xo " 





MONTANA DEPARTMENT OF FISH, WILDLIFE & PARKS 
PROCEDURE FOR CLASSIFYING MONTANA STREAMS 
SPRING 1980 
G E N E R A L  
Six value classes were established 
Value Class Class Definition 
2 
1 Highest-value fishery resource 




Substantial fishery resource 
Moderate fishery resource 
Liaited fishery resource 
6 Mot yet classified 
Each streaai reach was placed in a value class for each of the two criteria 
below. The final classification, the fishery resource value, was the higher 
class given for criterion 1 or 2. In accomplishing this, data for each 
streaa reach were entered in a computer file and a coaputer prograa used to 
check the attributes and assign the class for each reach. 
Criterion 1 - Habitat and Species Value of Streaa Reach 
The class of each reach was detenained by a point systea in which most 
points were awarded for iaportant habitats of fishes of special concern 
(native fishes found in liaited nuabers and/or liaited waters). Fewer 
points were awarded to less iaportant habitats of fishes of special concern 
and for the occurrence of widespread species found in substantial nuabers. 
Least points were awarded for occurrence of non-indigenous species 
considered of ainiasl value. Additional consideration was given streaas 
that are iaportant sources of trout recruitaent. Points were also given for 
spring streaas; esthetics (natural beauty); and for local coaaunity value where a 
streaa, being one of few or the only one in the iaaediate area, is iaportant 
to a coaaunity for scientific study, nature study, and/or recreation. 
Criterion 2 - Sport Fishery Potential of Streaa Reach 
The class of each reach was based on a point systea in which points were 
awarded for (I) fish abundance as indicated by bioaasa or musbers and sizes 
of gaaw or sport fish, (2) ingress (legal rights of the public to fish the 
resell or willingness of landowner to pecait fishing), (3) esthetics and (4) 
use by fisheraen (fishing pressure). 
A listing naaing each streaa reach, describing its upper and lower boun­
daries, and giving its clasaification is available, as is a detailed account 
of how each reach aet the requireaents of its class. 
5/81 Run 
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DETAILED PROCEDURE FOR ASSIGNING VALUE CLASSES 
A. Procedure for Criterion 1 Habitat and Specie* Value of St re— Reach 
I. Standards and Associated Points 
Points Standard 
IS 1 Highest-valued habitat for a class A fish of special concern--'. 
10 II High priority habitat for a class A fish of special concern 
OR 
Highest-valued habitat for a class B fish of special concern. 
S III Substantial habitat for a class A fish of special concern. 
OR 
High priority habitat for a class B fish of special concern. 
OR 
Highest-valued habitat for a class C fish of special concern. 
3 IVA Substantial habitat for a claas B fish of special concern. 
OR 
High priority habitat for a class C fish of special concent. 
1.5 IVB Substantial habitat for a class C fish of special concern. 
.4 V Liaited habitat for any fish of special concern. 
4/ 08 Abundant.? population of: (I) native not fiah of special 
concern - or (2) non-native gaae or sport species - . 
.3 ' VIA Coaaoa abundance of: (1) native not fish of special concern 
OR 
(2) non-native gaae or sport species. 
.1 VIB Ssae as VIA only abundance rating is uncoaaon or unknown. 
.1 VII Saaa aa VIA only abundance is rated as rare, fl (species 
absent might be present if habitat problea corrected) or £ 
(species expected but not verified). 
OR 
Presence of any non-native non-sport species. 
3 VIII Esthetics rating is C or higher on a scale of A highest to E lowest 
.3 IX Streaa is one of few streasui or only one in the immediate area 
and is iaportant to coaaunity for scientific study, nature 
study and/or recreation. 
3 X Streaa is a spring streaa or spring creek. 
1/ Points are awarded for each species meeting a standard.. 
2/ Habitat designations: highest-valued, high priority, substantial and 
liaited are based on judgment decisions of fisheries biologists. 
3/ See list of fishes of special concern in Appendix. 
4/ See "Fish Abundance Ratings" in Appendix. 
5/ See list of Montana fish species in Appendix. 
6/ See explanations of esthetics ratings in Appendix. 
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II. Assignment of clans 
Points Habitat and Species Value Class 
15 or aore 1 
10 to less than IS 2 
S to less than 10 3 
.3 to less than 5 4 
Greater than zero to less than .3 5 
0 6 
Iaportant streaas for trout recroitaent, including passage, are 
advanced one class but not higher than class 3. 
MOTE: Unless fish are known to be present the streaa reach is 
autoauitically in class 4. 
Procedure for Criterion 2 - Sport Fishery Potential of Streaa Reach 
Coaponent I. Fish Abundance - Award of Points and Assignnent of Grade 
a. Points for abundance of all trout species coabined 
lioaass (Kt) per 300 m Points 
70 and over 9 
12 to less than 70 6.5 
5 to less thsn 12 4 
3.3 to less than 5 2 
Greater than 0 to less than 3.5 1 
If trout present but bioaass unknown: 
Each species with abundance A,B,C or D - is aasigned 1 point 
Each species with abundance U,V or Z is asaigned .5 points 
b. Points for abundance, class A non-trout gaae and sport fish for strea 





U, V and Z .5 
NOTE: Hsxiaua for aountain whitefish is 2 points. 
c. Assignnent of abundance grade 
Points (sua of points froa a and b above) Grade 
9 and over 4 
6 to less than 9 3 
3 to less than 6 2 
Greater than 1 to less than 3 1 
1 or less 0 
Coaponent II. Assignment of ingress grade 






6 and 7 0 
1/ 
1/ For species designations see list of Montana fishes in Appendix. 
















IV. Aeaigmaeet of Dae (Flatting Preeaure) Grada 
Fl»httaaf<lay»/10 fat Grada 
1250 and «tr 
310 to lata than 1230 
65 to lasa than 310 
Greater than 0 to less than.65 
0 (none or unknown) 
Computation of Sport Fishery Potential Scora and Aaaignaent of Class. 
. 2/ 
Score * SIM of (grade for each coaponent x nnltiplier - ). 
Aaaignaent of Class 
Score 
17 and over 




Fish production based on natural 
reproduction. Trout with abundance 
B or D (large-sized) - or paddlefiah 
most be present. 
and ingreaa rating of 1, 2 or 3 
and esthetics rating of A, B or C. 
and overall uae of 5000 or aore -
Ingress rating of 1, 2 or 3 and at 








17 IS Ingresa rating of 4 to 7 
15 to lesa than 17 Ingress rating of 1,2 or 3 
15 to less than 17 Ingresa rating of 4 to 7 
Greater than 11 to 
less than 15 
Greater than 4 to 11 
Greater than 0 to 4 
0 
Vote: If no fish are preaent streaa reach ia automatically in class 6. 
1/ See explanation of ratings in Appendix. 
2/ Multiplier for fish abundance is 2; for other coaponenta (ingress, 
esthetic and use) the multiplier is 1. 
3/ See explanation of abundance ratings in Appendix. 
4/ For the purpose of meeting the 5000 fisherman days (FMD) requirement, the 
stream segment may be a compoaite of adjoining reaches that neet all other 
conditions for clnss 1, provided each reach with less than 5000 FTfD's is 
less than 6 km. long. 
C. Assignment of Fishery Resource Value Class 
The fishery resource value class is siaply the higher class given for 
criterion 1 or 2 above. 
APPENDIX 
INGRESS RATING. As used here, ingresa aeani the legal right to enter. 
Code 
1 - Streaa section bordered alaost entirely by public lands which insure 
ingress by anglers (exclude state school sections). 
2 - A streaa section bordered by a aix of private and public land where the 
public land is distributed in such a way that no significant portion of 
the streaa is unavailable by vehicle and/or walking. Floating nay also 
be a aejor aeans of access. 
3 - A streaa section bordered by aostly privste land where ingress in uncon­
trolled or readily available by permission. This portion nay be 
available by floating or through navigability laws. Also includes corporate 
lands - these are currently open but could go to individual ownership in 
the future or company policy regarding ingress could change. 
4 - A streaa section bordered aostly by private land where ingress is 
liaited but soae fishing is allowed. May include ainor portions where 
public land or road crossing aay provide liaited ingress. The portion 
through privste land any be available by floating or through navigability 
lews. 
3 - A streaa section bordered entirely by private land where public fishing 
is available for a fee or where a saall group haa leased exclusive 
rights, legality aay be in question on soae streaas but this category 
identifies the current "fee" or nlesse" fishing areas. 
6 - A streaa section bordered aostly by privste land where little or no 
ingress by permission is allowed. Floating precluded by streaa size or 
other physical liaitation (no road or public land to reach streaa). 
7 - A streaa or streaa segment bordered by public land that is unavailable 
because of posting on private land or locked gates on private roads. 
FISH ABUNDANCE RATINGS. Abundance of fish refers only to adult fish, or in case 
gaae and sport fish to keeper size (7" ainiaua for trout; exception 6* minimum for 
trout populationa which spawn when shorter than 7"). By nature abundance ratings 
are subjective. Since trout commaod the most interest of Montana fishes, the 
abundance ratings for ail fishes were geared to trout. The abundance graph (Figure 
1) is a guide to numbers associated with abundant, coamon, uncommon and rare. The 
ratings reflect the peak abundance during the year, e.g., when aigratory spawners 
are present. 
A s Abundant 
B * Abundant with proportional number of large-sized fish (see appendix) 
D 3 Comaon with proportional number of large-sized fish (see appendix) 
U s Uncoaaon 
V s Uncommon with proportional number of large-sized fiah (see appendix) 
R = Rare 
E = Presence not verified but expected 
M s Species absent but could be present if habitat problem corrected 
N 3 Not present 
P 3 Species absent, but might be present if introduced 
(e.g. potential habitat in a barren streaa) 
Z 3 Abundance unknown 
Special codes entered in abundance column to indicate habitat value of reach for 
species of special concern. 
G * Highest-valued 
H s High priority 
S * Substantial value 
L a Liaited value 
CODES FOR FISHES* USE Of REACH 
Codas indicating single use or doainant use: 
L » Resident throughout life cycle 
A * Spawning elsewhere (includes hatchery fish) — spends part or eoat of 
life in reach 
H * Spawning and hatching — young promptly move downstreaa 
J « Spawning and nursery to subadult 
C * Passing through — species usee resell as a corridor to Migrate upstream 
aad return downstreaa 
F * Feeding run 
I > Mo use (in connection with abundance codes M, If and p) 
Z s Use uadetensined 
Codes that are combinations of the above codes to indicate nore than one population 
of a species. 
R * L plus A, H or J 
P * C plus L, A, H or J 
S * H and J combined 
A«y other combination: Code entered for dominant use. 
ESTHETICS RATINGS. Esthetics were rsted A (high) through E (low). Features that 
3etract~TrosTestiietics include: pollution, dewatering, channelization, riprap 
(particularly car bodies and discarded building Materials), nine tailings, a busy 
highway along streaa and severe land abuse. As a guide: 
A - A water of outstanding natural beauty in a pristine setting. 
R - A wster comparable to A except that it aay lack pristine characteristics. 
Presence of huaan development such as roads, faras, etc., usually com­
prise the difference between B and A. 
C - A water with natural beauty but of a more comaon type than listed under 
A and B. A clean streaa in an attractive setting. 
0 - A streaa and area with fair esthetics. 
E - A streaa with low esthetics. 
Ill 
MONTANA FISHES IM FAMILY SEQUENCE (Alio see fishes of special concern list) 
NT FW&F MT FV&P 
Code Code 
• 27 - Sturgeon* 140 Silvery ninnow 
• 90 - White sturgeon 141 Plaina ainnow 
• 91 - Psilid sturgeon 142 Finescale dace 
• 92 - Shovelnose sturgeon 143 Northern redbelly dace 
• 28 - Psddlefish 31 Sucker* 
40 Buffalo 
38 - Shortoose gsr 55 River carpsucker 
56 Longnose sucker 
34 - Goldeye 57 White sucker 
58 Largescale sucker 
• 01 # Rainbow trout* (See 122) 59 Blue sucker 
• 02 - Cutthroat trout* 60 Bigaouth buffalo 
• 03 # Brook trout 61 Saallaouth buffalo 
• 04 # Brown trout 62 Shorthead redhorse 
• OS - Dolly Varden 63 Mountain sucker 
• 06 - Lake trout 
• 07 # Golden trout •24 Channel catfish 
• 08 # Kokanee 25 Bullhead* 
09 # Coho salaou 64 Stonecat 
• 10 - Arctic grsyling 65 Black bullhead: 
* 11 # Rainbow x cutthroat trout hybrid 66 Yellow bullhead 
• 12 - Westslope cutthroat trout (pure) 
• 13 - Yellowstone cutthroat trout (pure) 100 Trout-perch 
14 - Whitefish* 
15 # Lake whitefish (May be native ia •26 Burbot 
St. Mary's Lake) 
• 85 - Mountain whitefish 103 Plaina killifish 
86 • Pygay whitefish (Probably native) 
87 # Chinook salaoa 106 Mosquitofish 
88 # Splake 109 Shortfin aolly 
• 89 # Salaou* 
•118 Trout* 112 Variable platyfish 
119 Trout/Salaon* US Green swordtail 
*120 # Rainbow trout i golden trout hybrid 
*121 - Upper Missouri cutthroat trout (pure) 71 Brook stickleback 
*122 - Native rainbow trout 72 White bass 
99 # Rainbow saelt 17 Largeaouth bass 
23 # Northern pike (native only in 18 Bass* 
(Saskatchewan River Drainage) 19 Sunfish* 
29 - Pewsouth 21 Crappie* 
30 . Goldfish •73 Saallaouth bass 
32 . Carp 74 Bluegill 
33 - Northern squawfish 75 Puapkinseed 
35 . Utah chub 76 Green sunfish 
37 - Minnow* . 77 Black crappie 
39 - Longnose dace 78 White crappie 
41 - Northern redbelly/Finescale dace* 79 Rock bass 
42 - Brassy winnow 
43 - Silvery/Plains ainnow* 20 Yellow porch 
44 - Flathead chub •22 Sanger/Walleye* 
45 - Lake chub •81 Sauger 
46 - Sturgeon chub •82 Walleye 
47 - Eaerald shiner 83 Iowa darter 
48 - Sand shiner 
49 - Redside shiner 36 Freshwater drua 
50 - Creek chub 
51 - Pesrl dace 16 Sculpin* 
52 - Fathead ainnow 130 Mottled sculpin 
53 . Golden shiner 131 Sliay sculpin 
(May be native in eastern Montana) 132 Torrent sculpin 
54 - Sicklefin chub 133 Shorthead sculpin 
134 Spoonhead sculpin 
Codes: 
* Trout species - Native fish, i.e. indigenous 
f Non-native gaae or sport fish Non-native non-sport fish 
• Class A non-trout gaae or sport * Undesignated as to species or strsia 
fish for streaas 
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MONTANA FISHES OF SPECIAL CONCERN * 
Class A—liaited mabcri and/or liaited habitats both in Montana 
and clMntert in North Aaerica; eliaination froai Montana 
would bo s significant loss to the gens pool of th« species 
or subspecies. 
White sturgeoo (Acipeaser traasaontanus) 
Pallid sturgeon (Scaphirhynchus aibus) 
Paddlefish (Polyodon spathuja) 
Tellowstone cutthroat trout TSalao clarki bouvieri) 
Arctic grayling (Thyallua a ret i cm) 
Class -B—interaediate between classes A and C. United mashers 
and/or liaited habitats in Montana;. fairly widespread and 
fair nuabers in North Aaerics as a whole. Eliaination 
froa Montana would be at least a aoderate loss to the gene 
pool of the species or subspecies. 
Westslope cutthroat trout (Salsw clarki lewisi) 
-'includes upper Missouri cutthroat trout 
Native rainbow trout (Salao gairdneri) 
Sturgeon chub (Hybopsis gelidal 
Sicklefia chub (Hybopsis aeeki) 
Shorthead sculpin (Cottus confusus) 
Class C—liaited nuabers sad/or liaited habitats in Montana; 
widespread and ntaaerous in North Aaerics as a whole. 
Eliaination froa Montana would be only a ainor loss to the 
gene pool of the species or subspecies. 
Shortnose gar (Lepisosteus platostoaus) 
Finescale dace (Phoxinus neogaeus) 
Trout-perch (Percopsis oaiscoaaycus) 
Spooohead sculpin (Cottus ricei) 











































* See January/February 1980 Montana Outdoors for article on fishes of 
speeiai concern. 
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Land Description: Township - Range - Section - Subsection 
Explanation of letters (A, B, C and D) designating subsections 
6 5 4 3 2 1 
7 8 9 10 11 12 
18 17 16 15 14 13 
19 20 21 22 23 24 
30 29 28 27 26 25 
31 32 33 34 35 36 
ToMiships are located by a numbered grid 
systea consisting of Range and Township 
lines. The Township lines run east and 
west of a principal meridian. The Range 
lines run north and south of an estab­
lished base line. Thus* a Township is 
described as a mssber N or S of the base 
line, and a nusber E or N of the princi­
pal aeridian. 
A desirable aodification of the 
usual aethod of describing a 
location on a aap is the one 
used by several agencies. 
Including the (JSCS. A loca­
tion is specified by using 12 
characters - the first three 
give the Township; the next 
three the Range; the next two 
the Section nuaber within the 
Township; and the next four 
the location within the quarter 
section (160 A), the quarter-
quarter section (40 A), the 
quarter-quarter-quarter section 
(10A) and the quarter-quarter-
quarter-quarter section (2?s A). 
The subdivisions of the 640 A 
section are designated as A, 8, 
C and D in a counterclockwise 
direction, beginning in the 
northeast quadrant. For exaaple, 
if a lake is located in Township 
9N, Range 20*. Section 21 the 
description would be 09N20W21DAA. 
The letters DAA indicate the lake 
is in the NE*i of the NE% of the 
SEf(. As indicated above, a still 
further breakdown to a 2% acre 
area is possible using a fourth 
letter (A, B, C, or D). 
APPENDIX G 
Summary Statistics For 
Growth Projections 
115 
YEAR AGE TREES BA SOI CCF HT OSD CU FT CU FT BD FT TREES CU FT CU FT BD FT BA 6DI CCF HT OSD YEARS PER YEAR CU FT 
1982 '"14 9910 6 — 39-|| 9 30 0 o 0 — 0 o 0 
. 1993 34 4561 34 110 34 33 1.0 349 0 0 10 33 0 . 0 
, 2002 34 3020 99 209 72 39 1.6 686 0 3 10 47 2 . 0 
. 2012 ~ 44 3271 ~ 96 - 314 124 "32 -3. 3~1430 31— 117 10 — 03 6 .3 
.. 2022 94 2883 132 394 166 34 3. 9 3330 87 478 10 100 13 16 
. 2032 64 2964 167 469 203 36 3. 4 3367 296 KI90 10 133 20 4. 0 
2043 74-2339 194 - 919 231 - 38 ~ 3. 9- 4389 — 909 " e&10 10 "121 — 29 6. 9 
, 3093 64 2107 314 949 249 40 4. 3 3039 889 4385 10 119 40 io: 3 
.. 3063 94 1893 336 950 258 42 4.7 3990 1220 #748 10 103 30 13 0 
„ 3073 104—1696 £34 "5612 263 44 -3. 0" 3939 * 1737 7758 - 10 — 98 37 16. 7 
. 3083 114 1929 239 960 369 49 9. 4 6267 2243 10007 10 91 60 19. 7 
3093 124 1374 243 959 369 47 9. 7 6934 2693 11792 10 88 62 31. 7 
* 3103 134—1242 249 - 949 369 49 ~6. 0 -6770 3318 13063 — . . 4 10 — 86 63 34. 0 
, 3113 144 1139 347 943 364 90 6.3 6981 3639 19409 » i 10 83 63 33. 3 
3133 194 1031 349 936 363 91 6. 7 7168 4093 17328 10 79 60 36. 6 
3133 164— 9/12. 330 J>3Q_262 11 * Z-0 Jtg4B 499(7 19,138 10 ~ 00 
... 6a —- 37 7 
3142 174 869 291 921 360 94 7 3 7909 90382i203 10 77 61 29. 0 
2192 104 796 253 914 230 96 7 6 7669 9447 22079 10 76 60 39. 6 
2162 194 734 293 907 297 ~97 " 7. 9~ 7806 - 9999 29309 10 — 73 3? — 30. 9 
. 3173 304 679 293 499 399 98 8. 3 7941 6381 36933 10 72 59 31. 3 
. 3183 214 633 293 492 293 99 6.6 8093 6706 38384 10 67 36 31. 3 
EASTERN MONTANA VERSION 4.8 
START OF SIMULATION PERIOD 
SUMMARY STATISTICS (PER ACRE OR STAND) 
REMOVALS 
* - NO OF TOTAL MERCH MERCH NO OF TOTAL MERCH MERCH 
AFTER TREATMENT GROWTH THIS PERIOD 
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STAND GROWTH PROGNOSIS SVSTEH - EASTERN HONTANA VERSION 4. 8 
HAY 21 83 REPLACE DF-LP VOL EOU 
SUMMARY STATISTICS (PER ACRE OR STAND) 
8TART OF SIMULATION PERIOD REMOVALS AFTER TREATMENT OROUTH THIS PERIOD 
NO OF — - - DOH TOTAL -MERCH MERCH NO OF TOTAL MERCH MERCH.... ... — DOM RES-PERIOD ACCRE MORT MERCH 
YEAR AGE TREES BA SDI CCF HT OSD CU FT CU FT BD FT TREES CU FT CU FT BO FT BA BDI CCF HT OSD YEARS PER YEAR CU FT 
198a.--14—9910—-4—39-11 — 11 9 — 30 0 0- 0 0 0 0 -' — 0—- 0 0.._ .0 
1993 34 4961 84 HO 34 23 1.0 349 0 0 4301 70 0 O 19 46 19 84 2. S 10 33 0 .0 
8003 34 321 21 97 29 30 3. 4 809 0 0 0 0 0 0 10 13 2 .0 
2012-44 290— 26 -.68- 31 -33 — 4. 1—401 19 106 0— 0 0 _0 J 10 ... 14 2 4 
2022 94 266 32 78 36 39 4.7 922 86 463 0 0 0 0 10 19 3 1.6 
2032 64 247 37 86 41 37 9.3 646 178 928 0 0 0 0 10 16 3 3 8 
2042—74 230 — 41 94- 49—39—.9. 7 766 891—1439 O 0 0 O 10 16 4 3. 9 . 
2093 84 316 46 100 49 40 *. 8 S91 498 5*384 0 0 0 0 10 17 9 9. 9 
2063 94 303 90 107 93 43 6. 7 1021 690 3136 0 0 0 0 10 18 9 7. 3 
3073 I04—I91- 99 .-113 - 97 - 44 - 7 8 - 1197— 880 381* 0 0 0 0 ^ 10—19 * 8. 9 . 
2082 114 181 60 120 61 46 7.8 1307 1068 4413 0 0 0 0 10 31 6 9. 4 
2092 124 171 64 126 69 47 8.3 1447 1232 4894 0 0 0 0 10 21 7 9. 9 
2102 134 162 — 68—130 —68 —49—8. 8-1903—1389.-9373 O 0 0 0 , . .10 21 8 10. 4, 
2113 144 193 71 134 71 91 9. a 1711 1933 9881 0 0 0 0 10 31 8 10 * 
3122 194 149 74 138 73 93 9.7 1839 1668 *449 0 0 0 0 10 33 9 10.8 
2133 164 137—77_ 140. 7*--93 10.3- 1991- 1794 7034 0 0 0 0 —! 10—33 ^10 10.9. 
; i i ~7~ 
ACTIVITY SMMMtV 
STAND ID- 18904001 MANAGEMENT ID- NONE 
CYCLE DATE EXTEN8I0N KEYWORD DATE ACTIVITY DISPOSITION PARAMETERS: 
1 1988 
1993 




* 2032 , 
7 2042 











STAND GROWTH PROGNOSIS SYSTEN - EA9TERN MONTANA VER6 tt&* 4. 2 , -,N 
MAY 21 82 REPLACE DF-LP VOL EOU 
, 8UMMARY STATISTICS (PER ACRE OR STANDI 
, START OF SIMULATION PERIOD REMOVALS AFTER TREATMENT GROWTH THIS PER100 
MAI 
MFRCM • NO OF -DOM -TOTAL MERCH MERCM NO OF TOTAL MERCH MERCH . DOM.. RES PERIOD ACCRE MORT 
.. YEAR AGE TREES BA BD1 CCF HT OSD CU FT CU FT BD FT TREES CU FT CU FT BD FT BA SOI CCF HT OSD YEARS PER YEAR CU FT 
•• 1902 14 9*ifC 4 99 11 11 ,9 30 0 0 0 0 . . 0 . .0 n _ o. O O 
1 1992 24 4961 24 110 34 23 1.0 249 0 0 4129 94 0' 0 17 92 22 24 2.7 10 22 0 . 0 
' 2002 34 309 24 67 29 30 3. 3 327 0 0 0 0 0 0 10 19 2 . 0 
2012 44 . . 391 31 81 37 33 4.0 , 402 ... 21 . 114 ..... 0 - - 0 0 .. .0 . . .... • 10 —18 a 
j 2022 94 322 37 93 43 39 4.6 629 99 916 0 0 0 0 10 18 3 1 8 
2032 64 299 43 102 48 37 9.1 764 194 1016 0 0 0 0 , 10 18 4 3 0 
1 2012 .74 278 —48—110 -93- 39—9.6 - . 906—327 -1639 0 0 0 0 10 — 19 9 _ 4. 4 
2052 84 261 94 119 98 40 6.2 1062 943 2619 0 0 0 0 i 10 21 6 6. 9 
2062 94 249 99 !27 63 42 6 7 1224 811 3*96 0 0 0 0 
1 
10 22 6 8. 6 
' 2072 104 231 —64 — 134 -67 . 44—7.2-1379 .1029 4926 - 0 0 0-~ 0 , -. 10 ... 22 — 7 - 9.9 •" 
j 2082 114 218 70 142 72 46 7 7 1944 1248 9239 0 0 0 0 10 24 8 io. 9 j: 
2072 124 206 74 147 76 47 8. 1 1698 1434 9799 0 0 0 0 10 24 8 11.6 j-
I 2102 134 199 —79 192 79- 49 -8.6-1846 - 1609.. 6320 -_ 0 0 0 0 .. 10 ... - 24 9 _ _12 0 
! 2112 144 189 '83 ' 198 83 90 9. 1 2018 1799 6961 0 0 0 0 10 27 10 12. 9 • 1" 
2122 194 179 87 162 86 91 9.6 2199 1999 7987 0 0 0 0 ! 10 29 11 12.7 K 
2132 164 169—90 —169 - 89- 93 10^0 - 2297— 2106 -8229 0 0 0 0. _ 10 — 26. 12— 12. 8 
ACTIVITY SUMMARY • 
j 
STAND ID- 12904001 MANAGEMENT ID* NONE 
CYCLE DATS EXTENSION KEYWORD DATE ACTIVITY DISPOSITION PARAMETERS: 
— — - ••••*•• • —— •• - - • - " 
— . — 
• — 




, '! ' BASE TH1NBTA ! 1992 DONE IN 1992 436.00 
3 2002 
4 2012 
6 2032 ; j i ! i • 




! 12 2092 
13 2102 
v-l.. 14 9HO 
NO OF- DOM TOTAL MERCH MERCH NO OF TOTAL MERCH MERCH DOM - RES -PERIOD ACCRE MORT MERCH 
YEAR AQE TREES BA SDI CCF Hf OSD CU FT CU FT BD FT TREES CU FT CU FT BD FT BA SDI CCF HT OSD YEARS PER YEAR CU FT — — ——— ...... — —  —— ——— —— —_— ———— —....—— _ 
1982 ̂ .14. 9510 — 6. _ 39 -11 -11- .... 0 0 0 O 
1992 24 4961 24 110 34 23 19 98 24 24 2.9 10 22 0 . 0 
2002 34 478 27 77 33 30 10 19 2 . 0 
(2012 -44 —432 — 37. 97 .44 — 34 10 24. * . .9 
12022 94 396 44 110 91 36 10 21 4 1. 7 
{2032 64 366 91 122 98 38 10 24 9 3. 4 
2042 74 341 —97 — 132 -64 -39 — 10 — 24 . 6 9. 3 
<2092 84 319 69 144 70 41 10 27 7 8. 4 
12062 94 300 71 193 76 43 10 27 8 10. 3 
2072 104 282 -77 ... 161 - 80 -49 - 10 -27---- 9 11. 7 
2082 114 266 S3 169 89 46 10 28 9 13. 0 
2092 124 292 88 176 90 48 10 29 10 14. 1 
o> 
VERSION 4" a 
SUMMARY STATISTICS (PER ACRE OR STAND) 
START OP SIMULATION PERIOD REMOVALS AFTER TREATMENT 













144 229 97 
194 213 102 
.164 202-106-
_ lt-
. .. 4...3 .. 




186 97 90 













10 27 12 
10 30 13 











STAND ID* 12904001 MANAGEMENT ID* NONE 
CYCLE DATE EXTENSION KEYWORD DATE ACTIVITY DISPOSITION PARAMETERS: 
1982 
T992~ 

























Ml '• i ' Ik 
STAND GROWTH PROGNOSIS SYSTEM - EASTERN MONTANA VERSION 4.2 
MAY Si 82 REPLACE DF-LP VOL EOU f i ; 




START OF SIMULATION PERIOD REMOVALS AFTER TREATMENT GROWTH THIS PERIOD 
— - — —  — - —  —  — — - —  — _  .  MAI „ 
-NO OF— - DOM - TOTAL MERCH MERCH NO OF TOTAL MERCH MERCH - DOM RES -PERIOD ACCRE MORT -- MERCH _ -
YEAR AGE TREE8 BA SDI CCF HT OSD CU FT CU FT BD FT TREE8 CU FT CU FT BD FT BA 801 CCF HT OSD YEARS PER YEAR CU FT 
— — — — —— —«• . . .  MM* ..... «... ..... -
1982-14—5910—6— 39— 11-11 5— 30 0 0 0 0 0 .0 o 0-_ 0- ft » 
1992 24 4561 24 110 34 23 1.0 245 0 0 3600 24 0 0 20 A6~~27 2a 2.3 10 22 0 . 0 •• 
2002 34 603 31 90 39 30 3. 1 429 0 0 0 0 0 0 10 23 2 . 0 .. 
2012 44 543—43— 116 52 34—3.8—702 — 21- 114 0— 0 0 0 ' 10 — 31 3 - 5 -
2023 94 477 93 133 61 36 4.4 737 76 921 0 - 0 0 0 10 29 5 i. e I 
2032 64 460 61 147 67 38 4.9 1160 229 1204 0 0 0 0 10 29 7 3 6 
2042—74 428—69—160—76—40— 5. 4 —1375 — 439 - 2228 0 0 0 —--0  10 --29- 8 5. 9 -
>2052 84 400 76 172 83 43 5.9 1601 719 3498 0 0 0 0 10 31 9 8 6 
2062 94 379 84 183 90 44 6. 4 1828 1088 5094 0 0 0 0 10 32 10 11. 6 
2072 104 353-91- 192 95- 45-6.9-2044 -1396 6217 0 0 0* 0 . _ 10 — 32 _ 10 — 13. 4 
2082 114 333 97 201 101 47 7 3 2267 1730 7389 0.0 0 0 10 34 11 15 2 * 
2092 124 314 103 209 106 48 7 0 2487 2017 6324 0 0 0 0 10 34 12 16. 3 -
,2102 134—— 297-109— 216 111 -90—8. 2 .2699 -2286 9201 0 -0 0 o 10 39. J3_ f  7  f  » 
2112 144 281 114 • 222 115 51 8.6 2900 2538 10069 0 0 0 0 10 35 14 17 6 
2122 154 266 120 228 120 52 9.1 3119 2796 11019 0 0 0 0 10 37 16 18. 2 -
31*^ «?4 |?H W 31ft? Iftftl 11*41 ft ft 0 .0 to -35- 17- 1° * • 
r  
:« » 1 ' 
ACTIVITY SUMMARY 
STAND ID" 12504001 MANAGEMENT ID- NONE 
• 
CYCLE DATE EXTENSION KEYWORD DATE ACTIVITY DISPOSITION PARAMETERS: .. 
1 1982 -
8 1992 i 1 ;  l i '  -
• BASE THINBTA 1992 DONE IN 1992 681.00 .98 
i  




1 * !' " 
7 2042 ' •: . i 
8 t 
9 2062 
10 2072 ' 
I I  24> n 9  
12 2092 • • 
i 13 2102 I 
t*  9119 
1982 -.14—9910— 6— 39. -11 -11 9 ..... 30 0 0 0 o .... 1 
1992 24 4961 24 110 34 23 1.0 249 0 0 3672 10 1 
! 2002 34 783 36 106 49 30 2.9 488 0 0 0 0 1 
2012 -44—1.703 — 91 — 139 -62 - 33 -3. 7 - 834 21 -114 0 .— 0 \ -
2032 94 641 62 199 73 36 4.2 1102 69 483 0 9 0 
2032 64 991 72 177 83 38 4. 7 1382 237 1230 0 0 
3043 .74 948—83 — 193 ... 92 — 3«? —9. 2 — 1697 462 -2319 o o 
; 2092 64 911 91 208 100 42 9. 7 1939 808 0 0 
.2062 94 479 100 221 108 43 6. 2 2212 1223 9703 0 0 1 
i 2072 104 —^449 -109 -233 119 - 49 —6. 7 - 2491 -1961 - 6930 0 0 
! 2082 114 433 116 343 121 47 7. 1 2790 1999 8444 0 0 
j 2092 124 399 123 293 127 48 7. 9 3010 2342 9836 0 0 
} 2102 134 377-131 — 261 133 —90—8. 0 —3279 -2709 11129 0 0 
'2112 144 396 137 269 139 91 6.4 3930 3043 12309 0 0 
2122 194 337 143 274 143 93 S. 8 3760 3311 13237 0 0 
VERSION 4.3 
<-
SUMMARY STATISTICS (PER ACRE OR STAND) 
START OF SIMULATION PERIOD REMOVALS 
NO OF-
YEAR AQE TREES BA 
DOM 
SDI CCF HT OSD 
TOTAL MERCH MERCH NO OF TOTAL MERCH MERCH 
CU FT CO FT BD FT TREES CU FT CU FT BD FT 
AFTER TREATMENT 
DOM 
SDI CCF HT 
OROWTH THIS PERIOD 
M A I  
PERIOD ACCRE MORT MERCH 
























































14274 0 0- 21. 8 
ACTIVITY SUMMARY 














DATE EXTENSION KEYWORD DATE ACTIVITY DISPOSITION PARAMETERS: 
1982 
1992 












STAND GROWTH PROGNOSIS SYSTEM - EASTERN MONTANA 
MAY 91 82 REPLACE DF^-LP VOL EOU 




YEAR AGE TREE9 
679 110 
630 121 
2072 104 990 131 
993 140 
2092 124 991 149 
2102 134 489 196 
2112 144 461 163 
439 169 2122 194 
410 179 
START OF SIMULATION PERIOD 
SUMMARY STATISTICS (PER ACRE OR STANDI 
REMOVALS AFTER TREATMENT 
DON. 
SDI CCF HT 
- TOTAL MERCH MERCH NO OF TOTAL MERCH MERCH 
CU FT CU FT BD FT TREES CU FT CU FT BD FT SDI CCF HT 
GROWTH THIS PERIOD 
MAI 
PERIOD ACCRE MORT— MERCH 
YEARS PER YEAR CU FT 
39 —11— lt-
110 34 23 
124 91 30 
166 73- 33 -
197 89 39 
219 101 37 
238 112 — 39 -
296 122 41 
273 132 43 
287 141 - 49-
299 148 47 
300 194 48 
318 161-90-
329 166 91 






— 0- 0 
0 3391 
0 0 


















8TAND ID- 12904001 MANAOEMENT ID- NONE 
CYCLE DATE EXTENSION KEYWORD DATE ACTIVITY DISPOSITION PARAMETERS: 
1982 
2012 
BASE TH1NBTA • 1992 DONE IN 1998 1210.00 

















STAND GROWTH PROGNOSIS SYSTEM - EASTERN MONTANA VERSION 4.9 
HAY 31 S3 REPLACE DF-LP VOL EOU 
SUMMARY STATISTICS (PER ACRE OR STAND) 
START OF SIMULATION PERIOD REMOVALS AFTER TREATMENT GROWTH THIS PERIOD 
NO OF— DOM- ... TOTAL MERCH MERCH NO OF TOTAL MERCH MERCH - _ .... DON - RES - PERIOD ACCRE MORT MERCH 
YEAR AGE TREES BA SDI CCF NT 080 CU FT CU FT BD FT TREES CU FT CU FT BD FT BA SDI CCF HT 06D YEARS PER YEAR CU FT 
1982—14—S9I0— 6—39-11—II 9— 30 0 0 — 0 0 0 0 0-_ 0 0 ,0 
11792 24 4961 24 110 34 23 1.0 249 0 0 2019 2 0 0 24 89 33 23 1.6 10 22 0 .0 
12002 34 1900 49 146 98 29 2.3 994 0 0 0 0 0 0 10 37 2 .0 
12012-44—1321- 69 - 200 89 -32-3.1- 1089 21— 114 0 0 — 0 0 l-: 10—99 9 .9 
| 2022 94 1190 89 239 106 34 3.7 1997 87 472 0 O 0 0 10 60 9 1.6 
I 2032 64 1086 109 270 123 37 4. 2 3071 231 1209 0 0 0 0 10 60 12 3. 6 
2042—74 977-120 — 277 138-98-4,7 -2946 — 470-2306 O 0 0 =0 10 — 63 13 6.4 
2092 84 729 133 316 149 40 9. 1 2990 838 4089 0 0 0 0 10 98 18 10. 0 
12062 94 897 149 339 160 42 9.6 3368 1224 $>11 0 0 0 0 10 62 21 13.0 
2072 104 790 199 348 168 - 44 - 6. 0 3719 1704 7799 0 0 0 0 10— 98 ... 23 - 16.4 
20B2 114 744 164 397 179 49 6.4 4093 2106 7662 0 0 0 0 10 98 24 17.2 
2072 124 679 172 368 182 47 6.7 4383 2643 11397 0 0 0 0 10 60 27 21.3 
2103-134 648-180—376-188—40-*—7.-1—4709 —3200 -13964 0 0 0 0 10 61 27 23. 7. 
2112 144 j 606 186 382 172 90 7-9 4991 3711 19988 O * 0 0 0 l t 10 99 30 39.8 
'2123 194 ! 967 193 387 197 91 7.9 9272 4170 17374 0 0 0 0 10 60 32 27.1 
2132-164—i_933_!97—390 200—52—S.2—9901 4923-10716 O O——0 0 .10 94 31 27, 6 
ACTIVITY SUMMARY 
STAND ID* 12904001 MANAGEMENT ID- NONE 








6 2032 | : 
7 2042 
6 3092 c. 
9 2062 
10 2072 
- 11 —2002 
12 2092 
13 2102 
- 14 — 2L12 
STAND TREES BASAL * AVE DOM. TOTAL TOTAL ~ MERCH. HERCH. - SAWTMBR-
AGE PER CCF AREA DBH HT VOL. MAI VOL. MAI VOLUME 
YEARS * ACRE 80. FT. (IN) (FT) CU. FT. CU. FT. CU. FT. CU. FT. BD. FT. 
—— 20 -- 5000 ~ 104 - -40 1.2 - 14 - 230 - 11. 5 * 0 — .0 - 0 * 
20 5000 104 40 1. 2 14 230 11. 5 0 .0 0 
30 4641 250 91 1. 9 22 900 30. 0 0 .0 0 
- 40 ~ 4240 — 291 133 - 2. 4 • - 28 1710 - 42. 8 - 0 .0 . .... 0 . 
DO 3043 314 164 2. 8 34 2570 51. 4 0 .0 0 
60 3349 321 1B7 3 2 39 3410 56. 9 0 .0 0 
70 • 2040 - 305 - 190- 3. 5 • 44 3920 56.0-— 0 .0 .... o 
00 2420 209 191 3. 8 . 49 4370 54. 7 0 .0 0 
90 2077 275 190 4. 1 54 4770l 53. 0 0 .0 0 
- 100—"~1796 261 190 - 4. 4 58 512<f , 51. 2 o .0 o -no 1566 250 189 4. 7 62 5440 ̂ 49. 5 2300 21. 7 5200 
120 1375 246 195 5. 1 65 595® 49.6 3410 28. 5 7000 
130- 1206 235 192 5. 4 68 6130 47. 2 3960 - 30. 5 9500 
140 1067 225 189 5. 7 71 6300 45.0 4420 31.6 11000 
150 951 222 193 6. 1 74 6660 44. 4 5050 33. 7 13100 
160 - 040 213 - - 109 -6.4 76 6730 -- 42. 1 ~ 5itO 33. 2 • - 14300-
170 761 210 192 6. 8' 78 6990 41. 2 5750 33. 9 16200 
100 604 206 193 72 79 7180 39. 9 6090 33.9 17000 
— 190 615 190 189 7. 5 81 7110 37. 5 - - 6130 - - 32. 3 10500 
200 557 1*4 190 7,9 82 7220 36. 1 6350 31.8 19900 
ACRE OF EVEN-AGED STANDS OF LODOEPOLE PINE IN MONTANA AND IDAHO UNDER VARYING MANAGEMENT ASSUMPTIONS 
f700 FT. PROPOSEO THINNINGS* START- 80 YRSl CYCLE-200 YRB» INITIAL LEVEL- 90OSUBSEOUENT LEVEL-900 






































































- - 0 
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DWARF MISTLETOE INFECTION DID NOT OCCUR DURING THE ROTATION OF 200. YEARS. 
NOTE THAT NOT ALL SCHEDULED THINNINGS WERE POSSIBLE. 
MERCH. CU. FT. - TREES 4. 6INCHES D. B. H. AND LARGER TO 4. 0-INCH TOP, 
BD. FT. - TREES 6.8 INCHES D. B. H. AND LARGER TO 6-INCH TOP 
in 
CM 
PRELIMINARY YIELDS PER ACRE OF EVEN-AGED STANDS OF L0D6EP0LE PINE IN MONTANA AND IDAHO UNDER VARYING MANAGEMENT ASSUMPTIONS 
81U00»- 69 , ELEV. • 7700 FT. PROPOSED THlNNlNOSIt START- 80 YRBl CYCLE-200 YRSl INITIAL LEVEL- 100SUBSEQUENT LEVEL-900 
ENTIRE STAND BEFORE AND AFTER THINNINQ PERIODIC INTERMEDIATE CUTS 
6AWTMBR — TOTAL 
VOLUME 
CU. FT. CU. FT CU. FT. •D. FT. CU. FT CU. FT. 
as. 4 3900 
49. 9 39. 7 
91. B 
92. 0 A360 
11700 
- 1 0 0  13700 4370 
43. fl 90. 7 











CU. FT. BO. FT. 
DWARF MISTLETOE INFECTION DID NOT OCCUR DURING THE ROTATION OF 800. YEARS. 
MERCH. CU. FT. - TREES 4. 6INCHES D. B. K AND LAROER TO 4. 0-INCH TOP. 





CM PRELIMINARY YIELDS PER ACRE OF EVEN-AGED STANDS OF LOOGEPOLE PINE IN MONtANA AND IDAHO UNDER VARYING MANAGEMENT ASSUMPTIONS 
—811100>--69—ELEV.-« 7700 FT: - PROPOSED THINNINGS! START- 40 YRBf CYCLE-200 YRBi INITIAL-LEVEL— 90SUBSE0UENT LEVEL-900 -












.120 j.' 162 





100 "* 110 
190 ! 102 
200 •-—94 
TOTAL 











13. 4 40.3 
9170 30. 4 






— CU. FT. CU. FT. 
490 12. 3 
330 12. 3 
-- - 040 20. 0 
1340 29.0 
1020 20. 3 
— 2300 30. 0 
4T790 32. 4 
3230 33. 9 
- 3610 ~ 34. 3 
3900 34. 9 
4300 34. 4 
4990 34.0 
4010 33.2 
4900 31. 7 
— 4940 - 30.0 
4920 20. 3 
4960 27.0 










TREES BASAL TOTAL 
PER AREA VOL. 
ACRE —-SO. FT, CU. FTr-
MERCH. SAW fMBR 
VOL. VOLUME 
-CU. FT. BD FT,-
674 64 960 160 200 
DWARF MISTLETOE INFECTION DID NOT OCCUR DURING THE ROTATION OF 200. YEARS. 
-MERCH;—CU;~ FT. - TREES 4. 6INCHES D. B. H. AND LAROER TO 4. O-INCH-TOP. 
BD. FT. - TREES 6.9 INCHES D. B. M. AND LAROER TO 6-INCH TOP. 
i 
">RELlMtNARV YIELDS PER ACRE OF~EVEN-AGED STANDS OF LOOGEPOLE PINE IN MONTANA AND IDAHO UNDER VARYING' MANAGEMENT"ASSUMPTIONS" 
8I<100>- 65 ELrv. - 7700 FT. PROPOSED THINNINGS* START- 40 YR8» CYCLE-300 YR8f INITIAL LEVEL- 60SUBSEQUENT LEVEL-900 
'ENTIRE STAND BEFORE AND AFTER THINNING -PERIODIC INTERMEDIATE CUTS 
TOTAL MERCH. SAWlMBR 
VOL. VOL. VOLUME — 
CU. FT. CU. FT. BD FT. 
VOL. 
CU. FT SO. FT., 60. FT. CU. FT. CU. FT CU. FT BD. FT 
12. 3 36. 9 
30. i 1130 39. 8 
43 4 
44. a 
33. 3 49 8 9000 
39. a 11200 46.6 
' 36. 3 46. 9 3910 
36 G 10. 9 19900 
37- fl 17900 11. 4 
36 1 4630 
43. <1 30800 13. 3 
33000 
* 9110 32. 7 **" 22900 39. 2 
13. 9 9470 37 3 
"DWARF MISTLETOE INFECTION DID NOT OCCUR DURING THE ROTATION OF 200.~YEAR8r 
MERCH. CU. FT. - TREES 4. 6INCHES D. B. H. AND LAROER TO 4. 0-INCH TOP 
BD. FT. - TREES 6. 9 INCHES D. B. H. AMD LAROER TO 6-INCH TOP 
STAND - TREES BASAL • AVE. ' DOM. TOTAL TOTAL - MERCH. ~ MERCH. - SAWTMBR TREES BASAL TOTAL — MERCH. SAWTMBR 
AOE PER , CCF AREA DBH HT VOL. MAI VOL. MAI VOLUME PER AREA VOL. VOL. VOLUME » 
YEARS ACRE 80. FT. ; (IN) (FT) CU. FT. CU.FT •CU. FT. CU. FT. BD. FT. ACRE SO. FT. CU. FT. CU. FT. BD. FT. 
- 20 --9080 J 184 40 J 1.2 14 230 11. 9 0 - — .0 o 
20 886 43 14 1 7 16 80 11. 9 0 .0 0 4194 26 190 0 0 
30 889 99 63 3. 6 27 760 30. 4 0 .0 0 ...... 4Q -r 870 .... |31 — 96 " - 4. 9 33 * 1470 40. 9 o -- .0 o . * ... 
90 ; 840 , 191 119 9. 1 39 2190 46.0 1220 24.4 2800 
60 800 164 137 9.6 49 2830 49. 7 1930 32.2 4700 ! 
- 70 — 793 — 176 — 153 — 6. 1 • - 90 3940 92.8 — 2670 ' ~ 38.2 •: 7000 - — ——— 
80 701 180 162 6. 9 99 4110 93.3 3280 . 41.0 8900 
90 649 183 169 6. 9 99 4640 93. 3 Sfe90 42.8 10900 too— — 998 — 184 - 174 -r 7 3 - 63 - 9130, 92. 8 4370 " 43 7 12tvvJ ~r no 949 184 178 7, 7 67 9960 92.0 4840 44.0 14900 ' 
120 903 183 180 8. 1 71 9946 90.8 - 9290' 43.8 16700 -- 130 — — 460 181 181 ' 8. 9 74 6290 49.3 —• 9600 —- 43. 1 18900 . — . ; *. — 
140 421 178 182 8. 9 77 6920 47.7 9900 42.2 20100 190 389 179 182 9.3 79 6720 49.8 6140 41.0 21600 
160— -r392 - 172 —181 r: 9. 7 81 - 6870 - 43.9 ^6320 — - 39.9 - 22900 rr 
170 •If 322 168 179 •; 10. 1 83 * 6970 41.9 6490 38.0 24000 
180 399 164 177 10. 9 89 7030 39.9 6940 36.4 29000 
. 190 - 270 •- 160 ... I79 ... 10.9 86 7030 37,8 — 6970 * 34.6 29800 - ; — 
200 247 196 172 11.3 87 6980 39. 7 6940 32.7 26400 
• 20 YRSf CYCLE-200 YHBl INITIAL LEVEL- 130SUBBEQUENT LEVEL-900 
ENTIRE STAND BEFORE AND AFTER THtNNlNO PERIODIC INTERMEDIATE CUTS 
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"T DWARF MISTLETOE INFECTION DID NOT OCCUR DURING THE ROTATION OF 200. YEARS. 
MERCH. CU. FT. - TREES 4. 6INCHES D. B. H. AND LAROER TO 4. 0-INCH TOP 





2530 Hydrologic Surveys, Prescriptions and Plans January 17, 1984 
CEFES, Camp Creek Drainage 
Diane ttyers, Silviculturist-Forester 
After reviewing the site and analyzing the data for the proposed CEFES 
stand in the Camp Creek drainage, there appear to be no significant 
problems. Although there could be a concern with a delay in regenera­
tion* which will be addressed later. 
The site is in a cryoturbated landtype, specifically a 48A, which is a 
weakly frost-churned erosional land type. The soils are moderately deep* 
well drained, sandy loams. These soils and the site's slope gradient 
should aid downslope movement of water. 
There will be a water yield increase of approximately 1.92"/acre or 2.69 
acre-feet from the site. This is based on net precipitation and a reduc­
tion in evapotranspiration. However, because of the width of the unit 
and its topographic location, the net precipitation to the site may be 
decreased. The unit is approximately 750 ft. wide or 15 H (H-tree height) 
on a westerly ridge. The prevailing SW winter wind, occasionally NW, 
will tend to scour the unit because of the 15H opening ano ridge location, 
thereby decreasing the snowpack. This could reduce site moisture with a 
consequential delay in regeneration. The scouring effect, though, could 
be attenuated if as much debris as reasonable were left on the site. 
In addition, the unit's location at the upper watershed boundary (Figure 1) 
could cause snow to be redistributed beyond the adjacent timber and into the 
next drainage. This would cause a decrease in net precipitation to the 
drainage, subsequently reducing the water yield increase from the silvi-
cultural activity as described above. 
Even though a decrease in net precipitation could occur, the reduction in 
evapotranspiration will still cause an overall increase in water yield. 
This increase could be expressed in a longer flow period for the intermittent 
stream. The increase in solar radiation and the unit's aspect will cause 
an earlier melt, precluding an increase in peak flows. The water yield 
increase, disregarding snow redistribution, will be approximately 3.2Z; 
although snow redistribution could reduce it to half that quantity. Also, 
the access road to the unit could decrease concentration time of water 
from the unit to the intermittent channel. All of the changes in timing 
and flow will not be significant enough to cause channel erosion. 
This intermittent drainage is a tributary to Camp Creek, which is a 
resident brook and cutthroat trout fishery, with a FRVC rating of 4. The 
sediment delivery index for the site, .01, is extremely insignificant. It 
is evident that there will be a negligible effect on the water quality and 
fishery of Camp Creek. 
JeF̂ J REINER 
Forest Hydrologlst 
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Figure 1. Camp Creek Drainage 
CEFES Stand. 
Brown-CEFES Stand 
Green- Watershed Boundary 
Blue-Streaas 




Excellent Good Fair Poor 
1000 900 $00 300 
1100 750 koo 
1800 1500 900 koo 
1600 1200 800 
1800 1500 900 
1000 600 200 
1500 1250 900 650 
1100 1000 500 300 
1800 ' 1500 1100 700 
•1800 1U00 800 uoo. 
1800 lfeoo 800 
2000 ..1800 1200 
630 1500 1250 900 
1100 1000 500 300 
1750 1500 800 
800 700 I100 200 
700 500 200-
700 500 200 
1000 700 500 200 
1600 11*00 800 
1000 900 700 
1000 900 300 
koo 1200 1000 600 
1600 1300 500 300 
1000 700 koo 250 
1000 800 500 300 
800 500 300 
1700 1300 900 
1000 700 koo 250 
1200 1000 750 500 
1000 800 500 300 
1000 900 300 . 
1200 1000 750 500 
1100 1000 600 
800 500 30C 
1800 1U00 800 UOO 
1000 800 500 250 
600 300 150 
800 500 250 
700 500 200 
1000 800 500 300 
900 600 300 153 
900 600 300 15° 
900 700 koo 
100 koo 300 
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16. Cam - FOA TOO 40
17. OAS - CAR  • 
18. Dain - Artr 
19. Dec*. - Dain TOO
20. Daca - Poam 4
21. Deca - Fbal TOO
22. Feid 
23. Feid - Agsp 400 
24. reid - Agsp - FOA 
25. Feid " Artr TOO 400 °
26. Feid - Dab 
27. Feid - Dain - WYE 
28. Feid - Daca 
29. Feid - Daun 400
30. Feid - Deea 
31. Feid - Kocr 
32. Feid - Kocr - Agsp 
33. Feid - Poam 
34. Feid - Pofr 
35. Feid - Pose 
36. FOA - CAR 4 400
37« Artr - Agsp 
38. Artr - Cafl 
39. Artr - CAR 250 
40. Artr - Dain 200 
41. Artr - Feid - Agsp 300 
42. Artr- Feid 
43. Artr - Feid - FOA 0
44. Artr - Pbal - Call 400 
45. Artr - Pico 400 133 
46. Artr - StcOg 3 15~ 
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Vegetation Type Excellent Good Fair Poor 
*7. SAL - CAR 1250 1000 600 400 
48. SAL - POA 1000 800 kOO 200 
k9. PI«1 - CAR 500 450 300 100 
50. Pico - Agsp 600 500 400 300 
51. PICO - CAR 500 %50 300 100 
Plco-CMtt 400 J00 150 100 
53. Pico - Artr 300 200 100 
5bm Pico - Caru - Clearcut 1500 1200 900 J00 
55. Pico - Artr - Feid 300 200  ̂
56. Pico - Feid 300 200 100 
57. Pico - SAL - CAB 1200 950 550 400 
58. Plea - CAR .500 *00 300 200 
59. Potr - BBO 1000 750 450 300 
60. Potr - CAR 1000 750 *50 300 
61. Potr - Feid 1000 750 450 300 
62. Potr - POA 1000 750 *50 300 
63. Pw* " Agsp 600 500 400 300 
64. Psam - Agsp - Feid 600 500 400 3«> 
65. - Artr 300 200 100 
66. Pane - CAR 600 500 400 3«£ 
67. Pane - C«ru 400 300 15° 100 





Beaverhead National Forest 
ftePLYTO: 2360 Spccial ^Interest Areas 
2430 Commercial Timber Sales 
August 22, 1979 
SUBJECT: Archeological Survey (79~7) 
East Selway Timber Sale 
TO: District Ranger, Dillon Ranger District 
Abstract 
On August 7» 8, 9, 15, and 16, I conducted a partial systematic archeo­
logical survey of the proposed East Selway Timber Sale. No cultural 
resources were discovered in this area. 
Location and Description 
The East Selway Timber Sale is located in portions of Sections 35, 36, 
27, 26, 25, 23, 24, 13, 12, 1, T8S, R15W, PMM; portions of Sections 
31. 32, 30, 29, 19. 20, 21, 18, 17. 16, 7, 8, 6, 5. T8S, R14W, PMM; 
portions of Section 35, T7S, R15W. PMM, and portions of Section 31. 
T7S, R14W, PMM. The major drainage is Selway Creek which occupies a 
broad basin flanked by long, smooth slopes that grade into the sur­
rounding foothills. The soils range from deep loams and clay loams 
within the project area. Vegetation varies from sagebrush-grassland 
to heavily timbered forests of predominantly lodgepole pine and sub-
alpine fir. The access throughout the area wais good due to a series 
of roads and trails. Visibility was good on the open slopes and fair 
in the drainages. 
Survey Methods 
This on-foot partial systematic archeological survey was conducted in 
order to examine any areas of feasible cultural resource. Clear 
Creek, Short Creek, Selway Creek, and Selway Lake were intensively 
surveyed, as well as the majority of springs and prominent ridges. 
It took five person days to conduct the survey, covering approximately 
203 of this 6,000 acre sale area. Field conditions did not signifi­
cantly limit survey work, with the exception of the expanse of land 
included in the sale area. 
Findings 
No cultural sites were found in the East Selway Sale area. 
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Recomincndat 1 ons 
No further manager* ca I action is deemed necessary for this sale area 
in regard to cultural resources. 
JOAN LOUISE BROWNELL 
Archeologist 
Enclosure 






STUMPAGE VALUATION EQUATION (EASTSIDE) 
Y = -342.50 + 58.39v + 25.18v +1.478v + 9.292v - .4415v 
X1 x2 x3 x4 x5 
+ 1.664 
x6 
Y = Stumpage value/mbf (current dollars) 
xj = ln(dbhj) . Vj (In = natural log; dbh-j = dbh class-j expressed 
in inches; = the proportion of the stand volume contained 
in dbh class-j) 
X2 = The proportion of the sale area clearcut 
Xg = Weighted average lumber price (1984 dollars) 
x^ = The number of bidders 
Xg = Total haul distance in miles 
Xg = Net volume/acre harvested (mbf) 
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According to the equation stumpage value increases logarithmi­
cally (at a declining rate) as tree d.b.h. increases. For example, 
if stumpage from a 12-inch tree was worth $50.00/mbf, 16-, 20-, and 
20-, and 24-inch tress would be worth $61.19, $70.09, and $75.02 
per mbf, respectively. This variable can also be used to determine 
the value of heterogeneous stands. For instance, if 20, 30, and 50 
percent of a stand's volume is in diameter classes 10, 12, and 14 
inches, respectively, the value of variable x^ would be: 
In (10) • (.20) + In (12) • (.30) + In (14) • (.50) 
The model shows that both the harvest method and the volume 
per acre harvested have a significant effect on value. When a stand 
is clearcut, the value of stumpage is predicted to be $16.64/mbf 
greater than when other harvest systems, i.e., shelterwood, 
selection, overstory removal, etc., are used. In addition value 
increases linearly at a rate of $1.10/mbf as the volume/acre har­
vested increases. 
The selling price of lumber should have a strong influence on 
stumpage value. The modle predicts a $0,977 increase in stumpage 
value for each dollar increase in lumber price. The lumber price 
is a weighted average, dependent upon the proportion of each species 
sold in a sale. The model can thus be used to predict the value of 
any species mix contained in a stand. 
Haul distance has a negative influence on stumpage value. The 
model predicts a haul cost of $0.292/mbf/mile. 
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Stumpage value increases linearly at a rate of $6.14/bidder 
as the competition for stumpage increases. By using the weighted 
mean number of bidders for each forest, this variable can be used 
to show differences in expected stumpage value due to varying levels 
of competition. The mean values of variable from the sample 
data are: (1) Beaverhead 2.02; (2) Deerlodge 1.88; (3) Gallatin 
2.82; and (4) Lewis & Clark 1.44.** 
In general, cable logging systems (i.e., Idaho jammer, skyline, 
highlead, etc.) have not been used on the eastside Forests. This 
equation thus applies only to areas which can be tractor logged. 
The increased logging costs associated with cable logging will be 
estimated using the Bitterroot model. This model predicts a $25.56/ 
mbf reduction in value where a stand is cable logged. 
ASSUMPTIONS: 
1. Lumber price = $279.93 (current dollars) 
2. Gross national implicit price deflators are: 
1978=1.52 1982=2.07 
1979 = 1.61 1983 = 2.15 
1980=1.77 1984=2.30 
1981 = 1.95 
3. In year 2030 the lumber price index = 2.188 and the production 
cost index = 1.595 
4. Predicted stumpage price projections are: 
ALT. A = $559/mbf 
ALT. B = $636.14/mbf 
ALT. C = $669.50/mbf 
5. Cost to put a sale up = $24.07/acre includes: 
EA, layout, scale, cruise, sale pkg. & administration 
6. Cost for first thinning = $100.00/acre 
Includes: Ave. bid price, marking and administration 
7. Cost for second thinning = $11.31/acre 
Includes: Marking and administration 
8. Benefit from second thinning = $80.00 
Includes: 400 post and poles at .20/a piece 
9. At year 0 stand age = 12 
10. Discount rate = 4 percent 
11. Thinning costs were projected into the future by using the 
production cost index for Region one. 
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APPLICATION OF EQUATION 
ALT. A ALT. B ALT. C 
DBH 5 inches 8 inches 11 inches 
Vol./Acre(mbf) 3.0 15.6 17.0 
Lumber Price $279.92 $279.92 $279.93 
Haul distance 55 miles 55 miles 55 miles 
Number of Bids 2.02 2.02 2.02 
ALT. A 
Y = -342.50 + 58.39(1.609) + 25.18(1) + 1.478(279.93) 
+ 9.292(2.02) - .4415(55) + 1.664(3) 
= -342.50 + 93.95 + 25.18 + 413.74 + 18.77 - 24.28 + 4.99 
= $189.85/mbf 
ALT. B 
Y = -342.50 + 58.39(2.079) + 25.18(1) + 1.478(279.93) 
+ 9.292(2.02) - .4415(55) + 1.664(15.6) 
= -342.50 + 121.39 + 25.18 + 413.74 + 18.77 - 24.28 + 25.96 
= $238.26/mbf 
ALT. C 
Y = -342.50 + 58.39(2.398) + 25.18(1) + 1.478(279.93) 
+ 9.292(2.02) - .4415(55) + 1.664(17) 
= -342.50 + 140.02 + 25.18 + 413.74 + 18.77 - 24.28 + 28.29 
= $259.22 
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STUMPAGE PRICE PROJECTIONS 
SV/mbf = End Product Value - Production Costs 
(EPV) End product value = or (LP + Chips) 
OR = overrun expressed as a decimal (1.50) 
LP = lumber price ($279.93) 
Chips = $8.00 
End Product Value = 1.5(279.93 + 8.00) 
= $431.90/mbf 
ALT. A 
if SV = $189.85 and end product value = $431.90/mbf, then: 
$189.85 = $431.90 - PC 
PC = $242.05 
ALT. B 
if SV = $238.26 and end product value = $431.90/mbf, then: 
$238.26 = $431.90 - PC 
PC = $193.64 
ALT. C 
if SV = $259.22 and end product value = $431.90/mbf, then: 
$259.22 = $431.90 - PC 
PC = $172.68 
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ALT. A ALT. B ALT. C 
SVQ = $189.85 
EPVQ = $431.90 




If by year 2030+, EPV increases 2.188 times and production costs 
increase 1.595 times 
ALT. A 
SV2030+ = 431-9°(2-188) ~ 242.05(1.595) 
= 945 - 386 
= $559/mbf 
ALT. B 
SV2030+ = 431-9°(2-188) " 193.64(1.595) 
945 - 308.86 
$636.14/mbf 
ALT. C 
SV2030+ 431.90(2.188) - 172.68(1.595) 
945 - 275.42 
$669.58/mbf 
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AT 4% DISCOUNT 
Cost/ Benefit/ Discount Discount 















$ 1,677.00 $ 
Totals $ 
NPV = $7.31 
Ratio = 44 
.17 $ 7.48 
.17 $ 7.48 
$212.52 
$212.52 
$136.50 $ 99.74 
$ 38.39 $ 9,923.78 $ .82 
Totals $100.56 
NPV = $111.96 
B/C Ratio = 2.11 
ALT. C 
Cleaning and thin 8 
from below 
Thin from below 28 
to 222 stems/acre 
Clearcut at 108 
17.05 mbf/acre 
$136.50 
$ 17.50 $ 123.76 
$ 38.39 $11,416.34 
Totals 
NPV = $1 
B/C Ratio = 1. 
$ 99.74 
$ 5.84 $ 41.27 








Code 1 Desireable Crop Tree 
Desireable crop trees have all of the following characteristics: 
a - The tree is a commercial species that has no defects that will 
reduce merchantable sawlog yields* Commercial specTes are coded GF, AF, 
AL, I, S, WB, LP. PF, WP, PP, 0Ft C, WH, MH. 
b - The tree does not possess any damaging agents which affect 
growth or survival* 
c - The tree 1s relatively vigorous for its age as evidenced by past 
growth rate or crown condition* 
Code 2 Acceptable Crop Tree 
Acceptable crop trees are commercial species (GF, AF, AL, L, S, W8, LP, 
PF, WP, PP, OF, C WH, MH) which have one or more of the following 
characteristics: 
a. The tree has some minor defects which will reduce, but not 
totally exclude, merchantable sawlog yields* 
b. The tree may possess damaging agents, but only in minor amounts 
which will not affect the survival of the tree for at least the next 10 
years* 
c* The tree is relatively nonvigorous for its age as evidenced by 
slow past growth or poor crown condition, but still retains the poten­
tial to grow and accumulate net merchantable volume* 
Code 3 Excess Trees 
Excess trees are noncull commercial species which have one or more of 
the following characteristics (not intended to reflect trees excess to 
management needs): 
a. The tree has a severe rating for any damaging agent, but does, 
or will, meet minimum sawlog merchantability standards* 
b. The tree is expected to die within the next 10 years. 
c* The tree is not accumulating net volume growth; it 1s 
deteriorating more rapidly than it is growing* 
d* If the tree was relieved of competition it would not be expected 
to release and accumulate net merchantable volume* 
